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Ilse one of our systems analysts.
(All or any part of him.)
If you want paperwork systems help,
Standard Register is a good place to go.
We'll let you use our experts. And what's more,
we'll let you call the shots on how you use them.
For instance, you can use one of our men to supplement your own staff. Or you
can call him in
a special job. Or you can simply ask him for his advice.
No matter how you use him, a Standard Register systems
man brings two important assets to every problem he tackles.
First, his experience with all kinds of forms,
systems, and equipment. Second, honest objectivity that results in
honest advice. No prejudices. No
to grind.
To get this kind of
call our local representative.
Or write us at Dayton, Ohio 45401.
The great thing about this offer? You pull the strings.
MACHINE MATED“FORMS BY STANDARD REGISTER
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LETTERS

‘Palatalizing’

Dr. Rappaport is to be applauded
for his efforts to solve the paradox
of capital investment decisions (see
“The Discounted Payback Period,”
M/S, July-August ’65, p. 30). There
are few knowledgeable financial
managers today who will deny the
merits of money’s time value. How
ever, only a small number of these
financial managers are using these
concepts in investment decisions.
Those of us who are attempting
to apply acceptable theory to the
solution of business problems run
into this type of lip service con
stantly. Until theories are accepted
and applied, they remain theory
(on the shelf) to be agreed or dis
agreed with and written about. Dr.
Rappaport has attempted (success
fully) to make acceptable theory
palatable to the financial manager
who agrees with but, up to this
time, has not used the time value
of money in making his investment
decisions. Dr. Rappaport modified
the payback period approach (ac
cepted and used by most business
men ) to include the concept of
the time value of money. This tech
nique allows the financial manager
to keep his old approach, which he
is familiar with, as well as upgrade
his bag of analytical tools. It is
precisely this process of palataliz
ing or packaging which
to be
done.
The following suggestion is made

to clarify Dr. Rappaport’s article
with respect to Exhibit 3:
The 15 per cent “opportunity in
vestment rate” should have been
plotted as a standard along with
management’s minimum acceptable
“discounted payback profile.” His
hypothetical company perceived an
“opportunity investment rate” of 15
per cent, which would indicate an
acceptable “discounted payback
profile” of 15 per cent, 32 per cent,
52 per cent, 75 per cent, and 101
per cent. However, an arbitrary
“discounted payback profile” of 10
per cent, 30 per cent, 70 per cent,
80 per cent, and 100 per cent was
used in the exhibit. This dropping
of the “opportunity investment
rate” in favor of an assumed “dis
counted payback profile” (deter
mined by management’s time pref
erence), without a discussion of
their differences or a representation
of the two measures, was confusing.
I recognize that it is possible for
management to have a 15 per cent
“opportunity investment rate” and
at the same time require acceler
ated returns in the early years.
Management’s subjective time pref
erence should be the deciding fac
tor in determining a “standard pro
file”; however, the “opportunity in
vestment rate” should not be ex
cluded from Exhibit 3, without
clarification in the text.
Also, the reversing of the legend
symbols in Exhibit 3 (proof error?)
detracted from what could have
been a valuable rather than a con
fusing exhibit.
Robert J. Opiteck
Management Science
Burroughs Corporation
Detroit, Michigan
Editor’s note:

Our apologies to Dr. Rappaport
and his readers for the reversing
of the legend symbols, an error
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committed by our artist for which
the author is in no way responsible.
As for Mr. Opiteck’s other com
ments on Exhibit 3, see Dr. Rappa
port’s reply below.
‘Suggested clarification’

I would like ... to thank Mr.
Opiteck for his kind comments and
also to analyze his suggested clar
ification of Exhibit 3.
Contrary to Mr. Opiteck’s con
tention, I submit that the “op
portunity investment rate” was not
dropped in favor of an assumed
“discounted payback profile.” For
it is the “opportunity investment
rate” and the timing of cash flows
which in fact determine the struc
ture of the “discounted payback
profile.”
Let us consider the suggestion
that an “opportunity investment
rate” of 15 per cent calls for a
standard profile of 15 per cent, 32
per cent, 52 per cent, 75 per cent,
and 101 per cent. In my judgment
this particular profile is valid only
if we are prepared to make the
limiting assumption that invest
ments should yield a constant 15
per cent return each and every
year. It should be emphasized that
an opportunity investment rate
represents an average rate over
project life and the use of a con
stant compounding rate would as
sume stability which is rarely pres
ent in actual practice. Finally, the
standard profile presented in Ex
hibit 3 is not “arbitrary” but is in
fact based on management’s sub
jective time preferences. Signifi
cantly, both Mr. Opiteck and I
agree that time preferences should
be the principal factor in determin
ing a standard profile.
Alfred Rappaport
Assistant Professor of Accounting
Tulane University
New Orleans, Louisiana
14
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Norton M. Bedford and Mohamed Onsi • Measuring the Value of
Information—An Information Theory Approach
Modern data processing and operations research tech
niques are making more and more information avail
able for management decision making. But informa
tion is not free; mathematical models, in particular,
are costly to develop. Someone has to decide whether
additional information is worth the cost of collecting

it. This calls for better ways of measuring the value
of information to its users. These authors discuss the
new concepts of information theory and indicate
how they can be helpful to those engaged in the
measurement and communication of accounting in
formation.

Herman Burstein and Daniel V. Goodstein • Using Statistical
Sampling and Computers in Financial Analysis
Statistical sampling has proved to be a useful means
of cutting the costs of special one-time financial anal
yses for which complete data are not readily avail
able. In the case described in this article, it was com-

p. 29

and cost. The technique has its limitations, however,
and,
this author warns, program planners should
not be misled by PERT/Cost’s seeming exactness.

p. 35

Robert M. Smith • Zero Defects and You .
With the growing need for higher quality standards
throughout industry, many companies are finding
their traditional quality control programs insufficient.
The solution seems to lie within the employee—in

p. 23

bined with electronic data processing to turn out a
special report in a fraction of the time the task would
have required otherwise. Even without the computer,
however, the saving would have been substantial.

Peter P. Schoderbek • PERT/Cost: Its Values and Limitations
The art of controlling complex projects took a major
step forward with the development of PERT/Cost,
a method of applying network scheduling to both time

p.

psychologically rather than mechanically based con
trol systems. Zero Defects is a program aimed at in
ducing workers to do their jobs right the first time.
This article tells how one company is applying it.
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John Birkofer • Promoting Acceptance of Cost Reduction Programs
Most managers give lip service to the value of work
measurement programs in the office, yet few apply
them. In many instances the deterrent is fear—fear
that employee resistance will sabotage the effort.

Marvin Tummins

Harold W. Jasper

Yet, as this case history demonstrates, employees will
cooperate enthusiastically if their participation is
carefully planned, sincerely solicited, and rewarded
with fair and humane handling of personnel problems.

A Simple Method of Linear Programing

Operations research is not a tool for the amateur. Yet
there are a few techniques that can be applied suc
cessfully by analysts who lack training in higher

p. 44

mathematics and the aid of high-speed data proc
essors. One of these techniques, the transportation
method of linear programing, is explained here.

Future Role of the Accountant

The broadening of the information function in busi
ness poses a basic dilemma for the accountant. Should
he limit himself to his traditional role, or should he
reach out to become a processor of all internal data—

p. 39

p. 51

perhaps even of external data as well? Should he aim
for a part in decision making at the highest level?
This author reviews the implications of these possible
choices for the future of the accounting profession.

DEPARTMENTS

People, events, techniques

p.

What people are writing about

p. 57
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The college
contribution

There are two ways to look at it.
There’s the contribution the colleges
make to business.

That’s crucial.
Business employs about 42% of all
college people. It uses their brainpower
and skill in developing new products
and methods. It fills management posts.

In the other direction, there’s the
contribution business makes to colleges.
The colleges welcome it. They need all
the funds they can get. They’re helping
to prepare leaders for management,
but the cost of education is going up.

In fact many colleges are having to
turn away applicants—100,000 a year,
says one estimate.

If business wants college talent, it must
keep colleges in business. It can help
finance their need for classrooms,
facilities and especially teachers.
In this light, your aid-to-education
program is an aid to your company.

is a twoway street
COUNCIL FOR
FINANCIAL
AID TO

SPECIAL TO CORPORATE OFFICERS-A new
booklet of particular interest if your com
pany has not yet established an aid-toeducation program. Write for:
“How to Aid Education —and Yourself"
Box 36, Times Square Station
New York, N. Y. 10036

College is Business’ Best Friend

Published as a public service in cooperation with The Advertising Council and the Council for Financial Aid to Education.

EDUCATION

4 by eGrove, 1966
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people, events, techniques

United Air Lines Orders $39 Million UNIVAC Computer System;
To Use Cathode Ray Equipment

$39 million computer system,
said to be the largest of its kind in
the business world, has just been
ordered by United Air Lines from

the UNIVAC Division of Sperry
Rand Corporation.
It is also the first to utilize cath
ode ray tube input-output devices
on a nationwide basis.
The all-purpose, on line informa
tion system will handle up to 140,000 transactions per hour, includ
ing nationwide passenger reserva
tions, crew and aircraft scheduling,
meal planning, complete name rec
ord storage, and air freight and
cargo information.
It has a response time of one
second per individual transaction.
The nucleus of the system will
be a centralized computer complex
using three large-scale integrated
UNIVAC 1108 II computers with
nearly one billion characters of ran
dom access storage. Some 2,000
agent sets will link 700 offices in
116 United States cities to the cen
tral installation, to be located at
United headquarters near Chicago.
special feature of the UNIVAC
system will be television-like cath
ode ray readout screens on agent
sets at airport terminals, ticket of
fices, and reservations and freight
offices. On demand, the agent will

Reservations, Scheduling

be capable of displaying up to
1,024 characters on the screen at
once. Information on seat availa
bility, total passenger loads, weath
er, or cargo and freight loads will
begin flashing on the screen one
second after an agent makes a re
quest.
The cathode ray tubes will be
augmented by some 700 typewrit
ers which can print out the same
data.
High-speed equipment

The system will actually be op
erating at speeds approaching the
speed of light. Electronic impulses,
traveling in millionths of a second,
will interrogate data already stored
in the memory of the computer and
return its findings to the cathode
ray readout sets or to paper-copy
printers linked with the sets.
The system will operate over
more than 100,000 miles of high
speed data transmission lines leased
from American Telephone and Tel
egraph Co. for five years at $17
million.
More than three years of plan
ning went into the development of
the UNIVAC system, and the
equivalent of 200 man-years of sys
tems analysis and programing ef

https://egrove.olemiss.edu/mgmtservices/vol3/iss1/11
January-February, 1966

fort will be required before it be
comes operational.
In conjunction with the UNIVAC
system, United plans to lease a $1.5
million on line multi-computer
flight planning system from Control
Data Corporation in Minneapolis.
The new “Automatic Flight Plan
ning and Monitoring” (AFPAM)
system will provide flight plans for
all of United’s 1,600 daily flights. It
will also monitor flight performance
against flight plans, evaluate each
flight’s progress at fixed intervals,
make necessary adjustments, and
contact affected stations as to any
changes in flight information.
The AFPAM system will center
around two Control Data 3100 com
puters, located at United’s Chicago
headquarters. Thirty 211 Digital
Display units at United Air Lines
dispatching centers in major cities
will be connected to the main in
stallation via long distance tele
phone lines. The 211’s have a dis
play capability of 1,000 characters
and a response time of .02 seconds.
AFPAM is scheduled for instal
lation early this year, with initial
operation to begin in June. De
livery of equipment for the UNI
VAC system is expected to begin
in 1967, with the system “going on
the air” in 1968.
58

Large-scale computer
systems are
largest
single
commercial EDP
supplies,
: Management
Services,
Vol. 3, No.
1, January-February
1966 [whole
issue] personnel, facilities, oper
already being used by American
system order ever placed.
ating expenses, and equipment
Airlines, Delta Airlines, and Pan
The system, designed for ex
were considered, even though the
American Airways. Other lines
tremely complex, high-volume,
funds necessary came from differ

planning to install all-purpose
sys
time-sharing, on line applications,
ent appropriation accounts.
tems are Eastern Air Lines, West
will be used for a variety of pur
Thus, in the words of former
ern Air Lines, Braniff, Air France,
poses at U.S. Steel. These will range
Assistant Secretary of Defense
and Northwest.
from scientific computation and
(Controller) Charles J. Hitch, in
Philippine Air Lines is soon to
message handling to on line-real
his book, Decision Making for De
install what it claims to be “one
time order entry and other data
fense:
the most advanced EDP systems in
processing routines.
“He [McNamara] wanted to
use by any airline.”
know and, indeed, would have to
The system will be built around
know in order to optimize the allo
a National Cash Register 315 com
cation of resources, the cost of, for
puter and will include a high-speed
example, a B-52 wing—not only the
Federal Agencies Told
punched card reader, a paper tape
cost of equipping the wing but also
reader and punch, and four CRAM
the cost of manning and operating
To Adopt Budget System
(Card Random Access Memory)
it for its lifetime or at least for a
units. The system will operate on a
reasonable period of years in the
Pioneered by McNamara
future. Only then would he be in
“Condition Alert” basis. Instead of
All Federal departments have
a position to assess the cost and ef
producing a steady stream of re
been ordered by Budget Director
fectiveness of a B-52 wing
com
ports on airline operations, the
Charles
Schultze to take a leaf
pared with other systems designed
computer will alert management of
from the Department of Defense,
to perform the same or similar
any exceptions to or deviations
and
begin
immediately
to
start
tasks.
”
from the operational plan. Should
building
a
“
planning-programingIt
’
s
that sort of approach to every
management fail to act, the com
budgeting
system
”
similar
to
that
major
governmental cost program
puter will issue a more “emphatic”
installed
in
the
Pentagon
by
De
that
has
been ordered by the Bu
alert. Thus, according to an NCR
fense
Secretary
McNamara.
reau
of
the
Budget with the full
spokesman, management will be
Basically
the
new
system,
long
endorsement
of President Johnson.
required to justify its course of ac
familiar
to
large
private
industries,
How
successfully
it can be ap
tion to the computer and formu
but
so
far
not
common
in
govern
plied
in
a
Washington
resistant to
late fresh decisions precisely when
ment,
requires
that
various
alterna
change
and
used
to
its
own ways
needed.
tive
methods
of
accomplishing
of
doing
things
remains
to
be seen.
The system initially will be used
every
program
planned
be
spelled
for passenger-load analysis, inven
out in some detail, and that cost of
tory control, and aircraft mainte
each of the various methods be
nance scheduling. NCR is also
quite carefully estimated. Objec
studying the possibility of using
FEI Warned Against
tives
of the program are also to be
the system on line to handle seat
very clearly stated and the dates
Patched-Up Systems
reservations. In a country where
when
those
objectives
should
be
telephone communications are lim
realized.
five-year forward plan
Manual or punched card sys
ited, such a system would make
is also required with predicted
tems
rarely function effectively
Philippine Air Lines the first to
costs for each of the five years.
when
converted directly to use
have a non-military on line com
To make it a little clearer, De
with
a
computer,
H. Warren White,
puter system linked together by
fense Department philosophy be
manager,
management
services,
radio. Equipment for the “Condi
fore McNamara was to depart
Ernst
&
Ernst,
Los
Angeles,
warned
tion Alert” system is scheduled for
mentalize defense costs and then to
the
Financial
Executives
Institute
delivery next fall.
do it on a year-to-year basis. Thus,
recently.
the expenditures for one year
White spoke at the International
would inevitably lead to further
Conference of the FEI, held in
expenditures at future dates, but
Los Angeles.
U. S. Steel Will Install
no one had a very precise idea
Complete differentiation between
On Line EDP System
what those expenditures would be.
a punched card system and a com
Under McNamara, the philosophy
puter system is important because
The U.S. Steel Corporation has
was changed radically. The De
so many companies have felt they
ordered a large-scale Burroughs
fense Department began to orga
could use their old methods of
information processing sys
nize its budgeting in terms of “out
handling raw data up to the point
tem for its data processing head
puts,” such as the B-52 wing, and
where machine processing begins.
quarters in Pittsburgh. Burroughs
with each “output” all associated
The major distinction between
reports that it believes this is the
costs—all the inputs—of necessary
computer systems and simpler sys6 by eGrove, 1966
Published
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MONROBOT XI
ACCOUNTANTS
SYSTEM
DESCRIPTION

Descriptive booklet and actual program tapes for accountants.

Read how you can save
thousands of dollars in computer costs...
. . . with the finest pre-programmed computer system ever de
signed for accountants. The system prepares the journal dis
tributions, general ledger and financial statements—and if de
sired, payroll accumulation by employee with quarterly and an
nual reports. Yet there are no software or site charges—and the
computer can be operated by anyone who can operate an add
ing machine!

Here is the first sensible approach by the computer industry to
the problems of the independent practitioner...the Monrobot
XI packaged system designed specifically for accountants. It
gives you the benefits of electronic data processing without in
volving you in the problems—and expenses—of programming
and programmers. Or the need for special flooring and
condi
tioning to accommodate the computer.
NO WAITING-PLUG IT IN AND IT GOES! The Monrobot XI pack
aged system for accountants is operable the moment it is in
stalled, a
advantage. Just plug it in—and you’re in busi
ness! And you don’t need programmers—nor even a full time
operator. The Monrobot XI operates completely unattended.
NO CHARGE FOR PROGRAMMING! The unique program devel
oped by Monroe for accountants is a result of an extensive study
of the business operations of hundreds of accounting practi
tioners. They furnished us with their problems, their specifica
tions, and their requirements. We, in turn, analyzed these prob
lems, specifications, and requirements, in terms
computer

processing. And then we worked out a program that retained the
best features of present methods, but eliminated the weaknesses
and bottlenecks. (This same program would take you a minimum
6 months
develop if you chose a competitive model.)

INEXPENSIVE TO BUY OR RENT-NO HIDDEN CHARGES. The
MonrobotXI computer system rents for as little as $870amonth,
can be owned for $29,820. And that price includes everything—
input/output typewriters, paper tape readers, paper tape punch,
control console—and programming. (These items are not includ
ed in the advertised price of competitive
But there are
no hidden charges with the Monrobot XI system. The price we
quote is the price it costs.
DETAILED, DESCRIPTIVE BOOKLET AVAILABLE FREE. We have
compiled a book which describes in detail precisely
the
Monrobot XI accountants system does. (And you’ll be happy to
learn that it is written in accounting and common business terms,
rather than in engineering gobbledygook.) is yours for the ask
ing, without any obligation whatsoever. For your copy, simply fill
in this coupon and return it to us.

MONROBOT XI ACCOUNTANTS SYSTEM

Ms

Monroe International, Inc., Orange, New Jersey.
Gentlemen:
Please send me a free copy of your Monrobot XI Account
ants System booklet without obligating me in any way what
soever.

Name
Business

Street
City

State

Zip

MONROE
A DIVISION OF LITTON INDUSTRIES
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terns lies in the need
for greaterServices,
charge
The latter, when
: Management
Vol. 3,factor.
No. 1, January-February
1966 [whole
issue]
seconds
or minutes or even hours
rigidity in a computer system, and
multiplied by the unit cost of the
later.
the inability of the computer to
item, gives the annual cost of carry
“In military right time, for ex
catch any input errors, he de
ing the item in stock. The optimum
ample, as soon
a button is
clared.
ordering policy for any given item
pushed to launch a rocket, a com
“The best possible solution is to
is then mathematically determined
puter also begins to get immediate
design systems so that the input is
by finding the values of the Order
telemetry reports on how the
as free from various types of er
Quantity
and Reorder Point
rocket is progressing and what is
rors as possible,” Mr. White said.
which minimize the Total Annual
crossing its path. If any change in
“We are making significant prog
Variable Cost (TVC). The order
performance becomes necessary,
ress in this area through the use of
quantity and reorder point thus
the computer issues new instruc
data gathering devices which
obtained are called the “Integrated
tions in thousandths of a second.
make possible the pickup of source
Economic Order Quantity” and
“For a retailer, right time could
information by inserting a badge
“Basic Reorder Point.”
mean response fast enough to block
or a card in a piece of equipment
a purchase by a poor credit risk
rather than by manual recording
while that customer, and the mer
or turning dials or levers.
chandise, are still on the sales floor.
‘Real Time’ Unnecessary
“The most advanced method ties
“Or it could mean,” Lang added,
the input device directly to the
“
day-end
reporting of store sales
In Many Business Uses,
computer, so that the data being
for automatic replenishment of
generated can be edited on a real
fast moving stock by the next day’s
Lang Tells NRMA
time system, thus making it im
delivery.”
possible for incorrect information
A new term — “right time” —
Any organization is functioning
to enter the system.”
was thrown into the terminologyin a real time right time environ
ridden world of data processing by
ment if several of its major opera
William D. Lang, Jr., of Lybrand,
tions, production, buying, or sell
New inventory model
Ross Bros. & Montgomery, New
ing, need fast response between
F.
Dykeman, partner, Price
York, recently.
internal departments or to external
Waterhouse & Company, Los An
Mr. Lang spoke at the 7th An
sources such as suppliers or cus
geles, speaking at the same con
nual EDP Conference for Retailers,
tomers, Lang said.
ference, described a new statistical
Retail Research Institute, National
“Required speed of response is
inventory control model based on
Retail Merchants Association, in
the economic yardstick for measur
interrelationships among three pri
San Francisco.
ing right time costs,” he continued.
mary costs:
After defining “real time” as in
“The faster you need information
1. Annual cost of carrying in
stantaneous computer response to
for a decision, the more expensive
ventory
an input, Mr. Lang pointed out that
processing will get.”
2. Annual ordering or replenish
such response was really only nec
ment cost
essary where “immediate reaction
3. Annual cost associated with
was crucial to the activity in
actual or potential stock shortages.
volved.”
Danger of Technological
“The sum of the variable parts
of these costs constitutes a measure
Evaluating needs realistically
Change Exaggerated,
of effectiveness and expresses this
However, many businesses — es
so-called Total Annual Variable
Federal Group Reports
pecially retail businesses — have no
Cost (TVC) as a function of two
need for such fast response, he
Presidential commission set up
factors which are under the con
pointed out.
by act of Congress to study auto
trol of management — the Order
“We should still think in terms
mation has concluded that it will
Quantity
(how much) and the
of
fast
input;
the
computer
must
probably not lead to increased un
Reorder Point R (when),” he said.
record
these
events
soon
they
employment if monetary policies
“The TVC formula also incor
take place, but the response can
designed to spur the rate of eco
porates factors not generally within
be clocked in what I’d rather call
nomic growth are adopted.
the control of management,” he
‘Right Time’, the earliest point at
The Commission also spelled out
continued. “These include vari
which you need the information on
the fiscal policies it feels need to
ability in the item demand rate,
hand for decision or control use,”
be adopted to avoid a climb in un
variability in lead time, and such
he
said.
“
How
timely,
how
fast,
or
employment.
very extensive
cost elements as the unit item cost,
range
of
Government
programs is
how slow this output response must
cost per replenishment order (pro
suggested.
be will vary with the operating
duction or purchasing), unit cost
These include tax cuts and in
deadlines of each user. Right time
associated with actual or potential
creased Government programs of
liness can be a matter of reaction in
stock shortages, and the carrying
Published
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public works
and direct
aid to Athe
unemployed.
Perhaps the most startling of the
proposals in the report is the sug
gestion that all unemployed be
given work, at the minimum wage
for Federal employees, by Federal,
state, or local government or non
profit institutions. This program
would be Federally financed.
The unemployables

Those too old to work or too sick
would be aided by some sort of in
come maintenance program. This
could be accomplished by raising
Social Security payments, or per
haps by a “negative income tax,”
a new plan which would give a tax
rebate to all below a certain income
level high enough to bring them up
to the desired level.
The report also recommended a
program to provide every qualified
person with a free four-year college
education, and 14 years of primary
and secondary education.
However, the report said there
was no conclusive evidence that
poor educational preparation was
a major factor in current unem
ployment. All employers hire the
best educated people they can
the report states; even the
most poorly educated could find
jobs if jobs were seeking people
rather than people seeking jobs.
These recommendations were
part of the fourth draft of the re
port being prepared by the Na
tional Commission on Technology,
Automation and Economic Prog
ress, but it is understood they will
all be incorporated in the final
draft.
Less certain to remain
the
final report is the Commission’s
finding that the pace of techno
logical change is not unduly fast.
The three representatives of organ
ized labor on the Commission took
violent objection to this part of the
draft statement and are preparing
a minority report.
The others on the 14-member
Commission, which is headed by
Dr. Howard R. Bowen, president of
the University of Iowa, are mainly
industrialists and educators.

Tomorrow morning, have
your dients make just one
entry for payroll check,
journal, and individual
earnings record.

Then you can both take
a long lunch hour.
McBee’s new, low-cost General Rec
ords Poster can save your clients
about 75% of the clerical time they
now spend on weekly payrolls.
Just one entry posts all informa
tion on the proper lines of the Gen
eral Records Poster. And they can
make entries at the rate of
minute! In fact, it’s as close as they
can come to automated pen and
paper bookkeeping. And it gives you
more systemized, clearer records to
work with.
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The General Records Poster is
equally applicable to Accounts Re
ceivable, lets them post to statement,
ledger, journal, and receipt simulta
neously. Or Accounts Payable, where
they get complete budget, cash, and
account control with simultaneous
posting.
Start your clients on the McBee
General Records Poster tomorrow
morning. Then you can both take a
long lunch hour together.
(For details, fill in this coupon.)

McBee Systems, Dept. 89AX
Division of Litton Industries
Practical Methods Library, Athens, Ohio
Gentlemen:
Please send me full details on the General Records Poster.

Name

Title
|

Firm

Street
City

State

MCBEE
912
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National Cash Register, IBM Both Inaugurate Programs
Designed
Aid Retail Merchants Control Inventory

of

Two major computer manufac
turers early this month announced
programs especially designed to
aid retail merchants, a category
previously not singled out for such
attention.
National Cash Register intro
duced REACT (Register Enforced
Automated Control Technique)
while IRM announced its IMPACT
(Inventory Management Program
and Control Techniques).
The NCR program, geared to
its cash registers, is based on their
ability to capture precise merchan
dise description at the point of sale.
Each product item is assigned a
classification number which identi
fies a computer record of
style,
size, color, and the like. The cash
register creates either a punched
paper tape or a conventional jour
nal tape which can be optically
scanned. In either case direct in
put to a computer is possible. (See
“Accounting-EDP Center, M/S,
May-June ’65, p. 34, for a full
description of a somewhat similar
process.)
A distinctive feature of the new
NCR program is that cash regis
ters are equipped with an attach
ment that prevents their recording
a sale unless the classification num
ber is recorded.
Up to 10,000 classifications may
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be defined on the machines in each
1,000 departments.
The completed tapes can be
sent to an NCR data processing
center, or to any data processing
center with an NCR computer and
the prepared NCR packaged retail
programs.
NCR spokesmen said that while
all NCR cash registers can be
equipped with the attachment
making merchandise classification
mandatory, in practice it costs so
much to alter some of their older
machines that merchants interested
in the system would be best ad
vised to buy new cash registers.
Sales clerks get the information
for classification punching from the
tag attached to the merchandise.
Inventory reduction

“Merchandise studies have shown
that scientific control can result in
inventory reductions of up to 30
per cent,” Charles L. Kennoy, NCR
marketing vice president, said in
commenting on the system. “Sav
ings under the system can be enor
mous, considering that the cost
stocking inventory can be 15 to 25
per cent of its value. Also, by as
suring that merchandise is on the
shelf when the customer wants it,
scientific inventory control can

Top: Detailed unit control report
provided optionally under NCR
REACT system simplifies store-tostore comparison of sales by item.
Bottom: String tag attached to mer
chandise gives sales clerk classifi
cation information she must have
when sale is made to punch into
cash register.

mean sales increases of up to 20
per cent.”
The IRM Retail IMPACT pro
grams are designed to compile
within a computer daily data on
each staple or fashion item that is
received, on order, in stock, or
sold.
Input information for the IRM
System/360, for which the retail
programs have been designed, are
the print-punch tickets attached to
merchandise. As an item is sold,
the clerk tears off the ticket, put
ting the print-punch part in a
These halves collected at the end
each day are then fed through
the computer reader at night. Or
the journal tape of most cash regis
Management Services13

Management
Services:
ters can be
read directly
by AanMagazine of Planning, Systems, and Controls, Vol. 3 [1966], No. 1, Art. 11
IBM 1285 optical reader for com
puter input.
Under both the NCR and IBM
plans, the central computers in
volved have been programed to
produce vendor orders automatic
ally when stock on any item reaches
a minimum level set by the store
concerned.

Honeywell Cuts Prices on
All Series 200 Machines;
Challenge Seen to IBM
Honeywell, Inc., has announced
changes in pricing policy on sales
of its Series 200, designed to make
direct purchase of the data proces
sors more attractive than leasing
them.
Most industry sources saw this
move as a new Honeywell chal
lenge to IBM, which announced
changes in its discount policy re
cently. (See news story, p. 6, M/S,
Nov.-Dec. ’65.)
Under the new policy, four types
of purchase and rental plans are of
fered by Honeywell. All are geared
to benefit the company which buys
the system directly, or acquires it
very shortly after renting it.
On an H-200 system, now selling
for $300,000, a $22,500 saving is
offered on outright purchase. Those
who first rent the machine and de
cide to buy it after six months’ use
receive a smaller reduction plus 100
per cent credit for all rentals paid
to Honeywell. Those purchasing at
the end
12 months’ rental re
ceive the same discount as six
month purchasers, but only an 80
per cent credit for the rentals they
have paid. All those who buy after
renting for 12 months get a 60 per
cent purchase option credit, but no
purchase price reduction.
In addition, Honeywell has in
creased its rental prices on oneyear contracts. There is no change
in the standard three-year rental
agreements offered by Honeywell.
Newly offered four- and fiveyear rental agreements offer impor
tant savings over the shorter con-

Dictaphone Corporation, spreading into new fields, has established temporary
worker service — DOT (for Dictaphone office temporaries). DOT Services is
already operating in St. Louis, Minneapolis, Boston, Chicago, and five Cali
fornia locations. The opening of the New York office was announced in a
specially written musical revue "It's a Temporary World."

tracts. Under a four-year plan, sav
ings in rentals amount to $2,000 a
year for a $300,000 system or $8,000
over the life of the contract. Fiveyear contracts offer savings of
$6,000 a year, or $30,000 over the
contract period.
Three-year payout

Generally, in about three years’
time those who lease a computer
have paid as much as the computer
would have cost in outright pur
chase. Therefore, the $30,000 sav
ing in a five-year contract still
doesn’t represent as large a poten
tial saving to the user as the $22,500 drop in purchase price.
Honeywell’s use-purchase plan,
under which the purchaser uses
the computer while paying for it
on the installment plan, remains
the same.
Under the new policies, which
became effective November 15 of
last year, any form of purchase is
less expensive for the user than any
rental plan.
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The Honeywell move is thus a
direct challenge to IBM, which has
leased the vast majority of its ma
chines since the early days of data
processing, and only changed over
to some outright sales under gov
ernment pressure. Newcomers in
the field after IBM were forced
lease too to meet its competition,
but most of the other computer
manufacturers have always disliked
the policy. The reason: investment
in computer manufacture is so
heavy that a company forced to
lease can go bankrupt if it is too
successful.
How? To take a purely hypo
thetical example, assume a manu
facturer makes a computer which
costs him $900,000 to manufacture.
If he leases it for $300,000 a year,
it is three years before he can begin
to earn any profit from it. Thus,
the more computers he leases, the
heavier is his financial investment.
Some very respectable computer
manufacturers have been forced
out of business by precisely these
economics.
1114

: Management Services, Vol. 3, No. 1, January-February 1966 [whole
issue] of an 11th-grade edu
equivalent
cation. He is serving a 13-year
sentence.
After the first nine weeks of the

course the average grade of the
entire class was 98.8. The lowest
score made on any test was 83.
Few college classes can boast a
higher rate of scholarship.
Should the program prove suc
cessful, GE plans to repeat the
course, which may be expanded to
include training in systems design
and analysis, as well as in computer
maintenance and repair.
Released inmate-graduates who
qualify may be hired by GE itself.
The company’s need for more pro
gramers may have been partly in
fluential in persuading GE to train
the prisoners at its own expense.
However, the problem of recruit
ing
more programers is not unique
Classroom scene at Atlanta Penitentiary
at General Electric. Computer man
ufacturers in general are becoming
acutely aware of a shortage of pro
gramers. This shortage, estimated
at 25,000, may prove a serious
threat to future sales. At present,
General Electric Sponsors Computer Programing Course the nation’s corps of 100,000 quali
At Atlanta Federal Penetentiary, May Expand Training fied programers is estimated to be
25,000 short of the number needed
to efficiently handle the nation’s
In one of the first examples of
2. Actual experience in program
23,000 computers. Even now, many
private industry sponsorship of pris
ing a GE computer — aimed at fa
computer users are unable to em
oner rehabilitation, a course in com
miliarizing the students with such
ploy their machines to full advan
puter programing is presently be
complicated programing techniques
tage. With sales currently growing
ing taught by General Electric
as basic assembly language coding,
at a rate of 15 to 20 per cent yearly,
Company to 22 convicts at the
“to” and “from” memory operations,
this could pose a serious threat to
Federal penitentiary in Atlanta,
and automatic address modifica
future computer sales.
Georgia.
tion
The 40-week course will com
3. An intensive study of the
What programing is
bine 120 hours of instruction with
macro assembly program (one in
Programing is essential to using
practical experience in writing
struction given the computer which
a computer. The programer must
computer programs. Each graduate,
results in an entire series of com
first analyze what it is the user
when released, will receive the
mands within the computer) — just
wants the computer to do. He must
standard GE computer programing
one method of writing a computer
then
determine what steps the
degree and a letter certifying his
program
computer
must take to perform the
achievement in the course. And he
4. Explanation of Cobol (Com
expected task — plus the steps to
will be qualified, as a computer
mon Business Oriented Language)
be taken in the case of any and
programer, for a job that pays from
— the standard computer language
every exception that might arise in
$5,500 to $20,000 annually.
accepted by the U.S. Government
the processing of the data the com
and all computer manufacturers.
The course consists of four
puter is to handle. These steps are
The 22 prisoners presently tak
phases:
then translated into symbolic lan
1. An introduction to computers
ing the course were chosen from
guage — the program — which is
300 applicants and represent the
with explanation of the fundamen
fed into the computer and “under
whole gamut of Federal crimes —
tal theory of computer design and
stood” by it. (That is, after the
from moonshining to bank robbery.
discussion of the various number
computer converts the symbolic
The average student is 31.5 years
ing systems used in computer op
old, has an I.Q. of 120 and the
language into its own machine lan
erations
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assembler — a program for the pro
gram.) In its simplest terms, the
program tells the computer what
to do.
Only it isn’t simple.
It can take longer to program a
computer than to build one. One
example is American Airlines’ res
ervations-processing unit, built by
IBM, which took 400 man-years to
program.
Courses increasing

In order to meet the growing de
mand for programers, industry is
increasing its training efforts, and
more and more colleges and uni
versities are including programing
courses in their curricula. Most
computer manufacturers offer brief
programing courses to employees
customers purchasing their equip
ment. IBM plans to increase its in
structional courses by 15 per cent
this year. Control Data Corporation
is establishing a computer training
school in Minneapolis which will
be open, at a tuition fee of $1,600
a year, to high school graduates.
Among the academic institutions
developing or expanding computer
training courses, Miami-Dade Jun
ior College in Florida is doubling
its programing courses because it
has been unable to fill requests
from companies for graduates
skilled in programing.


Industry doesn’t wait

At the George Westinghouse
Vocational and Technical High
School in Brooklyn, New York, 12
programing students were snatched
away by industry before they were
issued certificates.
Rutgers Extension centers in
Camden, Newark, New Brunswick,
and Paterson, New Jersey, will of
fer extensive beginning and ad
vanced instruction in data process
ing. The courses will be taught
during the evening and begin with
the spring term in February.
But for the present — the de
mand is great, the salaries high —
and all that’s needed are the pro
gramers.

Five U.S. Army Reservists, all General Electric employees, have recently com
pleted preparation of set of computer programs to be used as a model for
mobilization of the reserve in a wartime emergency. Left to right: Captain
C. W. McGuffie; SP-4 J. A. Wertz; SP-4 C. H. Renz; Major R. A. Shimmons;
and Lt. Colonel L. P. Elbinger.


Chrysler, Schenley Industries Speed Reporting
Procedures by Video Device - Computer Hookups
Two national companies have
announced introduction of video
screen reporting devices tied to
computers.
Such units make it possible for a
number of installations — or execu
tives — in widely scattered loca
tions to get instant information
from a large computer.
The two companies concerned
are the Chrysler Corporation and
Schenley Industries.
Chrysler, which has by far the
larger system, uses it for warranty
protection on its used cars. The cor
poration in 1962 extended its war
ranty on the drive train of its cars
(engine, differential, transmission,
etc.) from the customary two years
to five years. It also guaranteed
that the warranty would still be
good even if the car were traded
in during the five-year period. In
other words the second owner of
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the car would have the same pro
tection as the first.
This of course increased each
car’s resale value, and has had a
great deal to do with Chrysler’s
boom in sales during the past few
years.
It was good for sales but it in
volved the company in highly com
plicated record keeping.
Most used cars are taken as
trade-ins by dealers. Chrysler deal
ers could give top prices for cars
which still had some warranty life,
since they in turn could get a bet
ter price for such a car.
But cars are not necessarily sold
to the same dealer from whom they
are bought. And the success of the
whole warranty scheme depends on
an extremely detailed life history
of the car from the moment it has
left the factory: when it was first
sold, whether it has ever needed
13
16
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any repairs, and, if :so,
what theyServices,
cation on January 31. Thereafter
ADP management.”
were and how much they
the succeeding four books will be
Trying to do this with manual
issued at three-week intervals.
records for several million cars was
Three main areas
Copies will be distributed to all
becoming next to impossible. Chrys
The center’s initial concentra
members
in public practice, and
ler had the records at Detroit but
tion is on relatively short-term
other
AICPA
members who wish
it couldn’t furnish them to the
training programs in three main
to
request
copies
can receive them
dealer who needed them as fast as
areas:
gratis.
The
price
to non-members
he needed them.
ADP for Management
or
for
additional
copies
will be $1
Under the new system all car
ADP-Related Management Sci
each.
They
may
be
ordered
from
records for 3.5 million cars are
ences
AICPA,
666
Fifth
Ave.,
N.Y.
10019.
stored in a computer in Detroit.
ADP Career Skills
Now a dealer, who is either offered
The ADP for Management course
a Chrysler car on a trade-in, or
is designed to provide information
selling a machine which he has
about the computer from the per
Sperry Rand Announces
bought at an auction, can get the
spective of management applica
entire history of the car within a
tions. Some of the implications of
New Low-Cost Computer
very short time by sending its serial
automatic data processing are also
number to his regional sales office.
covered.
Sperry Rand Corporation has an
The sales office relays the query to
The ADP-Related Management
nounced a new, low-priced data
the computer in Detroit. The com
Sciences course is concerned with
processing system, the UNIVAC
puter flashes back the individual
techniques, such as operations re
1005 (in three models), for small
car’s entire history, from the mo
search, which technically are inde
and medium-sized businesses.
ment it left the factory, to a visual
pendent of the computer but which
It can also be used as a remote
display screen in the sales office.
have become far more significant
satellite system to a larger central
The regional sales office in turn re
because of the abilities of com
ized computer installation.
lays the information to the dealer
puters.
The 1005 uses 80- or 90-column
concerned.
The ADP Career Skills course is
punched cards, and IBM-compat
The system is in effect in Chi
designed specifically for data proc
ible magnetic tape or punched
cago, Cleveland, and Detroit. It
essing personnel, and offers them
paper tape. Punched cards are read
will be fully operational through
training in systems analysis and in
at speeds ranging from 400 to 615
all of Chrysler’s 40 regional sales
data processing administration and
per minute, and punched at 200
offices within the next four months.
management. Since there are so
per minute. The system prints at
Schenley has a visual display sys
many courses of this type already
the rate of 400 to 600 lines a min
tem in its New York headquarters
being given by computer manufac
ute. Magnetic core memory is
which will give immediate infor
turers and individual Federal
2,048 characters. This can be ex
mation on liquor brand sales in
agencies, the center relies heavily
panded to
characters.
every size in any market, at any or
on them.
Monthly rental prices announced
all of 400 distributors. It can also
Tuition and operating costs are
by the manufacturer start at $1,450
give up-to-the-minute information
prorated among the agencies send
for the basic 1005 and range to
on sales of every brand for each
ing their personnel.
$1,805 for the higher-speed 1005
month or the year to date as com
Model III. Purchase prices range
pared with earlier periods.
from $58,250 for the Model I to
The company has installed 10 of
$73,500 for the Model III. Deliver
the visual screens in its headquar
ies
of the new systems will start
AICPA Will Publish Five
ters. They are connected to a 1050
this February.
Univac in a downtown center
Computer Studies in ’66
where the data, fed in daily, are
Agreement with IBM
The American Institute of CPAs
stored.
Sperry Rand also announced that
has announced the publication
an
agreement has been reached
schedule for a series of five Com
with
IBM to cross-license all pat
puter Research Studies prepared
Government Opens ADP
ents
held
by the two firms in the
by the System Development Cor
field
of
information
handling.
poration as part of the Institute’s
Center for Employees
The
cross-licensing
agreements
computer research and education
are non-exclusive.
program.
The United States Civil Service
Sperry Rand said the agreement
The first in the series, covering
Commission has established an
resolves
all outstanding patent dif
the results of a survey taken among
ADP Management Training Cen
ferences between the two com
Institute members to determine
ter in Washington to train “execu
panies.
how deeply involved they are in
tives and other key personnel to
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What is management accounting information?
Surely, more than just a collection of data. Rather, it
should reduce uncertainty the minimum, demand
action, and indicate the appropriate action.

MEASURING THE VALUE OF INFORMATION —
AN INFORMATION THEORY APPROACH
by Norton M. Bedford, University of Illinois

and Mohamed Onsi, Fresno State College

based on such techniques as re
ow much and what kind of
gression analysis and linear pro
information does an executive
really need for a given decision?graming, do seem to provide
quantitative data closer to the
Up to what point does the collec

underlying
state of nature than that
tion of additional information pro
provided
by
the traditional ac
duce more return than the cost in
counting
process.
These models,
curred in the collection?
however,
are
expensive
to develop,
This has always been a problem
and
the
data
that
go
into
them are
for accounting executives, but it
costly
to
gather.
The
accountant
has not been an overwhelming
needs quantitative measurements
one. The cost of expanding the
of the “amount” and “value” of the
traditional information provided by
information provided by the model.
accounting for planning purposes
A possible way of locating the
is ordinarily not great, nor is it par
point
at which the cost of data col
ticularly difficult to determine.
lection
outweighs the value of the
With the growing emphasis on
information
gained is provided by
scientific techniques in manage
the
application
of “information
ment planning, however, this prob
theory.
”
This
article
outlines recent
lem is becoming more acute. The
progress
in
information
theory and
new accounting planning models,1

H
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indicates how it can be applied to
accounting measurement and com
munication.
Information theory is a body of
knowledge that has been developed
in recent years. Its uses in different
disciplines are increasing widely.
Although a precise definition of in
formation theory has not yet been
established,2 its basic concepts are
generally accepted. There are three
basic concepts that should be dis
cussed: the information concept,
the concept of measuring the
“amount” of information, and the
concept of the “value” of informa
tion.3
Information is conventionally de
fined as obtained knowledge, facts,
data, or news, even though it has
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notion
represents
The
conventional definition of in
data evaluated or information ac
formation as knowledge, facts, and
cumulated for general use in the
data may have been adequate for
future. Its value does not depend
the recording of economic events.
upon its use by a particular person.
The second definition of informa
The concept of “information”
tion will be more useful for the
may be clarified by relating it to
management accountant when ap
the decrease in ignorance that is
plying information theory to the
experienced rather than to the
planning function.
amount of knowledge obtained.7
There are advantages to the view
‘Amount’ of information
that information is a process of ig
norance reduction rather than a
The “amount” of information is
process of knowledge creation. The
equal to the reduction of uncer
need to reduce ignorance seems to
tainty. Stated in other terms, the
When a number of choices are equal
motivate and stimulate accounting
amount of information is a function
ly probable, information indicating
research and study. If the account
the one best action can often be
of the “unexpectedness of an
ant concentrates on what is known,
come almost invaluable.
event.
”9 The assumption underlying
he may tend to become satisfied
this
definition
has been expressed
with the status quo and may exert
in
the
following
manner: “If the
less effort to acquire further in
more precise definitions.4 The main
message to be transmitted is known
formation.
inadequacy of the conventional
in advance to the recipient, no in
definition is that distinctions exist
Regardless of the manner in
formation is conveyed to him by it.
among data, information, and
which information is viewed, its
There is no initial uncertainty
knowledge.
function is to reduce the amount
doubt to be resolved; the ensemble
or range of uncertainty under
To illustrate, accounting data
of a priori possibilities shrinks to a
customarily are assumed to repre
which decisions are made. In this
single case and hence has zero un
sense, the more information there
sent material that may be used
certainty. The greater the initial un
is
supporting
an
accounting
esti
a basis for inference but is not
certainty,
the greater the amount
mate
of
probable
costs
and
rev
evaluated for its worth to a spe
of
information
conveyed when a
enues
of
possible
plans
the
more
cific individual for a specific situ
definite
choice
is
made.”10
accurate
is
the
estimate
and
the
ation. Such data are “collections of
According
to
information
theory,
signs and characters generally ar
smaller the range of possible errors.
the
more
uncertain
the
decision
ranged in some orderly way to
An accounting estimate is im
maker is in selecting a certain
proved by reducing the uncertainty
represent facts — any facts that are
course of action the greater is the
a matter of direct observation.”5
under which it is made. Thus, the
amount of information supplied by
“amount of information” is meas
Information, on the other hand,
useful
data. If, before new informa
ured by the reduction of ignorance
represents accounting data evalu
mation
is supplied, a possible
and uncertainty and not by the ad
ated for a specific use. To an ac
“
choice
”
by a decision maker is
dition
knowledge.8
countant, information is the funda
practically
certain (has a proba
mental material upon which in
bility
near
one)
and the other pos
telligent action is based. It has the
sible
choices
have
probabilities of
connotation of significant data. Sig
NORTON M. BEDFORD,
being
selected
near
zero, the
nificance has been defined as a
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Information is valuable only when it results in gain; it should be
gathered only to the point where incremental cost of additional
information equals the profit that can be earned through having it.

the greater the amount of informa
tion. There is more information in
data if a decision maker has to
make a choice from a set of
possible actions than if he selects
one out of a set of twenty-five.
If there are sixteen alternative
choices, data will provide more in
formation if, by its use, the alterna
tive choices are reduced to four
rather than to eight.11
‘Value’ of information

The value of information implies
its effectiveness and usefulness. In
formation conveyed to a receiver
should induce the desired conduct.
Usefulness implies a relationship to
a purpose or a goal, and the value
of information is determined by the
changes caused through the use
of the information in the pursuit
a purpose. The value of informa
tion is measured by comparing the
outcome of the actions of the de
cision maker before and after the
receipt of the information. Ackoff
suggests three ways in which in
formation may change the actions
of a decision maker. A message
informs if it changes the prob
ability of choice or potential course
of action of an individual. A mes
sage instructs if it indicates a basis
of choice from among potential
courses of action.
message moti
vates if it changes the value of the
outcome of a course of action.12
Fundamentally, information may
have value for one person but not
for another, depending on its rele
vance for potential action by an
individual in a certain environment
and time. A message may have a

large amount of data without being
“informative” in the sense of say
ing something useful or even true.
The value of information must be
measured by the receiver in terms
of its uses to him.
The flexibility of information
usage influences its value. There
are two dimensions to the problem
of determining the worth of flexible
information in decision making.
The first indicates that in the same
environment one piece of informa
tion has a wider usage if it can be
used for more than one potential
decision. The other dimension indi
cates that one piece of information
has wider usage if it can potentially
be used in several environments.
The difficulty, however, is that the
accountant cannot anticipate all
desirable uses of the information
that could be or is provided to the
different departments in the organ
ization. This makes it difficult for
the accountant to assign a prob
ability for the use of specific items
of information. However, this need
not handicap the accountant in de
veloping from past experience a
type of subjective probability of
the uses of information.
Recipient important, too

The value of information de
pends not only on its potential use
to the recipient but also on his re
ception and interpretation of the
message. This type of effectiveness
is influenced by psychological fac
tors of behavior. By regarding a
human being as an information
receiving device, several psycholog
ical experiments have thrown light
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upon an individual’s ability to dis
cern meanings.13
The value of information, from
an economic point of view, is meas
ured by the gain achieved from us
ing such information. Marschak
notes that “to an economist it seems
natural to call value of information
the average amount earned with
the help of that information.”14 The
underlying premise is that “infor
mation should be gathered up to
the point where the incremental
cost of additional information is
equal to the incremental profit that
be earned having it.”15
The psychological and economic
dimensions of information are not
in conflict. The psychological di
mension is concerned with the re
sponse of the receiver to informa
tion, while the economic dimension
is concerned with the outcome
using such information. Manage
ment accounting, as a quantitative
discipline, is concerned with both
dimensions, since it deals with
both people and economic events.
Planning uses

The use of information theory in
management accounting is based
on the assumption that “any or
ganism is held together in action
by the possession of means for the
acquisition, recording, preservation,
transmission, and use of informa
tion.”16 Management accounting in
formation is informative if it tells
the receiver something not already
known. Information is gained only
about matters in which there is
some degree of uncertainty. The
amount of accounting information
17
20
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No.planning
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to [whole
ing accounting
planning models on
the reduction of uncertainty that it
a probability basis, information
provides. Once the accountant is
theory may be used to provide a
able to measure uncertainty, he
measurement of the amount of in
can also measure accounting in
formation generated and its value
formation in similar terms. Ac
for a certain use. The following
cordingly, management accounting
illustrations indicate how this
information has to meet these re
could be done:
quirements:
1. The probabilistic sales budget.
1. It must be informative in the
Probability is introduced into a
sense of decreasing the amount of
sales forecast by treating probable
uncertainty.
sales
a frequency distribution or
2. It must demand action. The
as having multiple values, rather
collected information is worthwhile
than as a single-valued estimate. It
if, and only if, it indicates action
is hypothesized that unless the
relevant for the achievement of a
sales forecast is defined in terms
certain goal.
of probability, it is impossible to
3. It must motivate an appropri
develop realistic sales budgets.18
ate action. Unsatisfactory results
A sales forecast represents a prob
must be prevented by its use.
ability distribution of expected
Planning under conditions of cer
sales constructed by applying either
tainty generates no information,
time series analysis or modern de
since there is no reduction in un
cision theory. The probability dis
certainty. Planning under condi
tribution of expected sales may be
Planning under conditions of
tions of risk and uncertainty gen
normal or skewed, depending on
erates
information
which
can
be
the enterprise situation. The impli
certainty generates no
measured according to the con
cation of the probabilistic budget is
information, since
cepts of information theory. In
that the accounting sales budget is
formation, in these cases, can be
not a single value but a multiple
there no reduction in
measured if the number of all pos
of values. The decision level, which
sible
relevant
events
and
the
prob
represents
the sales level for the
uncertainty. Planning
ability of each occurring are given.
next period, indicates the number
under conditions
The management accountant is
of units that should be produced
concerned with those events whose
to maximize expected profit. This is
of risk and uncertainty gen
presence or absence would have a
achieved when the expected profit
erates information that
direct effect on decisions. By a
from producing an additional unit
study of past experience or by sam
is equal to the expected loss of not
can be measured.
pling, an accountant can determine
selling it.
the kinds of patterns existing in a
2. The probabilistic cost budget.
sequence of past activities by plac
Variable cost and fixed cost per
unit of output may be random vari
ing them in the form of a frequency
distribution. Information theory
ables. Neither fixed nor variable
cost per unit of output can be de
measures the amount of informa
termined precisely
a single
tion generated by detecting these
value. While such costs may not be
patterns and determining the way
known with certainty, a prob
in which one outcome has followed
ability distribution of their possible
another.
values for the forthcoming output
The impact of information theory
is either known or can be reason
on concepts underlying the ac
ably approximated.
counting budget depends on the
Information on the behavior of
validity of the premise that “the
production costs may be obtained
‘modern entrepreneur’ is probabil
from an analysis of past data. If
istic omniscient: that he knows the
the probability of various quanti
probability distribution of out
ties of inputs used to produce a
comes from all alternatives.”17 The
unit of output is known and a
idea of probability distribution and
standard price is set, a frequency
the concept of “expected income”
distribution
of various unit costs of
are, therefore, appropriate notions
output can be developed. The fre
for accounting planning under con
quency distribution of expected
ditions of uncertainty. By develop
Published
18 by eGrove, 1966




Management Services21


cost mayManagement
be normalServices:
or skewed.
oneof event
in aSystems,
set of and
salesControls,
values, Vol. 3 [1966], No. 1, Art. 11
A Magazine
Planning,
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H(X), is:
longer consists of one value but of
H(X) = ∑ P(X1) 1(X1);
a multiple of values. For example,
i=1
for a certain level of output, the
1(X
1
)
=
—
log2P1(X)
expected unit cost may be 50¢ with
=
the
summation
of the self
a probability of .75 or 52¢ with a
information
of
each
sales event
probability of .25. For each sales
X
1
weighted
by
probability
level, there is an equivalent pro
occurrence.
duction level with different values,
each with a certain assigned prob
Proceeding in applying informa
ability.
tion theory, assume that: P1(X1) is
3. The probabilistic profit budg
the initial or a priori probability of
et. A probability distribution of
sales (X1) occurring and P2(X2) is
profit for each course of action can
the posteriori probability of such a
be developed. Assuming that de
sales value (X1) occurring after the
mand and total cost are proba
first evidence is received. The in
bilistic variables and that the dis
formation generated, assuming such
tribution of expected sales is inde
a sales value occurs before receiv
pendent of the distribution of costs,
ing the first evidence, is:
the distribution of profits may be
developed as the joint distribution
of revenues and costs. For each
H = [-log P1 X)] level of output, a probability dis
[- log2P2(X)]
tribution of profit may be devel
= log2 Probability of sales after re
oped and expected income calcu
ceiving message, i.e., pos
lated. Accordingly, it is no longer
teriori prob., P2(X) ÷
valid to say that the accounting
Probability of sales before
profit budget is a residual. After
receiving message, i.e., a
developing the accounting budget
priori prob., P1(X)
in probabilistic terms, the amount
of information generated by the
To measure the amount of infor
model can be measured.
mation generated in cases of inde
' Amount' measurement

According to information theory,
information contained in the oc
currence of a particular event (i.e.,
sales, cost, profit) depends on its
probability of occurrence. If an
event is certain to occur, the ac
tual occurrence of that event con
tains no information; the informa
tion generated
H = log2 1 =
0 bits.19 The smaller the probability
of occurrence of a certain event
the higher the amount of informa
tion generated. If the probability is
¼, the information generated
H = log2¼ = 2 bits.
If there is a set of sales values
X1, X2, X3, . . . Xn, and the prob
ability of occurrence assigned to
each is P1X1, P2X2, . . . Pn n, the in
formation generated from the oc
currence of a particular event, i.e.,
X1, is equal to: H = —log2P1X1).
However, the average information
received from the occurrence

pendent events, assume that sales
(X1, . . ., X ) and cost (Y1, . . .,
Yn) are two independent sets of
events. Assuming that a certain sale
value (X1) and cost (Y1) may oc
cur, the information of the joint
occurrence of the sale value (X1)
and the cost value (Y1) is equal to
summation of the information of
each:

H (X1, Y1) = (X1) + (Y1)
For example, if the probability of
expected sales (X1)
20,000 units
is ¼ and the probability of expected
unit cost (Y1) of producing such
quantity as $10 is 1/16, the amount
of information generated by the
occurrence of these two indepen
dent events is:20

An organization cannot function
smoothly if the amount
information
to be sent through any channel ex
ceeds the capacity of that chan
nel. . . .

H (X1, Y1) = (-log2¼) +
(-log2l/16) = 2 + 4 = 6 bits

Through estimating the bits of
information generated from ac-
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Not only must the amount of information be measured, but. ..

counting data, the determination
of the kind and size of information
network is possible. Knowledge of
the amount of information trans
mitted from one department to
another or from one level to
another is used in determining such
factors as the channel capacity or
kind of channels. The underlying
premise is that “an organization
will not function smoothly if the
amount of information to be sent
on any channel or processed at any
center exceeds the capacity of that
channel or center.”21 The flow of
information between any two lev

els of management or between two
departments can be compared with
the maximum attainable flow of in
formation to indicate the inefficient
channels. The problem may be
solved by (a) increasing or de
creasing accounting channel ca
pacity — the number of accounting
employees, machines, or types of re
ports supplied; (b) decreasing the
redundancy of reports by develop
ing codes that can be used for dif
ferent purposes of analysis; (c)
routinizing reports indirectly via
underutilized channels; or (d) re
assigning some functions of over

The relevant question is: What weights should the management ac
countant place on the various types of data that differ in reliability?
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loaded centers to decrease noise
in accounting reports.
Management accounting,
an
information center, is concerned
with the measurement of the
amount of information and the ef
ficiency of its communication with
in the organization. This concern
means that accounting must in
evitably be concerned with infor
mation theory.
‘Value' measurement

Not only must the amount of in
formation be measured but the ex
pected value of such information
should also be specified. The rele
vant question is how far the man
agement accountant should go in
an attempt to gather information.
What weights should be placed on
various sources and types of infor
mation that differ in reliability?
It may be believed that to reduce
uncertainty, the accountant has to
gather and synthesize more data
about the future. There is, how
ever, a limit on resources to be
expended for research and a point
of diminishing returns on the in
formation-gathering process. The
problem is to what extent the man
agerial accountant should replace
less reliable expectations at lower
costs with more reliable expecta
tions at higher costs.
Using the expected value model,
it is possible to quantify the value
of additional information. If the
outcome of the best act under un
certainty is calculated (EMV) and
if the expected profit under cer
tainty is obtained, the difference
represents the expected value
perfect information (EVPI). The
expected value of perfect informa
tion is equal to the expected op
portunity loss of the optimum act
but not equal to the expected op
portunity loss (EOL) of any other
act, if such an act is chosen. The
EOL may be decreased by choos
ing the optimum act without any
need for additional information at
Management Services23

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 3 [1966], No. 1, Art. 11
... the expected value of such information should also he specified.

the moment, but the EOL of the
optimal act can be decreased only
by obtaining new information and
decreasing the uncertainty in
volved. The value of new informa
tion is measured relative to the
optimal action, given the informa
tion already available.
To indicate the way expected
value of information increases with
uncertainty, assume that the dis
tribution of expected sales has a
mean, E (u), equal to 1,000 units
and a standard deviation of 150
units. The breakeven point may
be more, equal to, or less than the
expected mean of sales. (The meth
od of analysis can be applied in
each situation.) Assume that the
breakeven point is equal to the
sale of 775 units. If the marginal
profit per unit is $2, the expected
profit line (see the illustration on
this page) may be fitted in a prob
ability density function, assuming
that the Y axis measures two scales:
the height of the density function
and the expected profit.
Criterion of acceptance

If the submitted project is at
least equal to the breakeven point,
it is accepted; otherwise it is re
jected. To express an opinion, the

accountant may gather information
before the final decision is made.
In making a decision, he will be
concerned with the expected value
of gathering new information. The
accountant faces many alternatives.
First, if the actual event (X) will
occur at or above the breakeven
point (i.e., X>BE), no decision
will be changed. The conditional
value of the information is zero
(CVPI = 0), since it does not
change the decision to be made.
Second, if the event (X) will oc
cur at less than the breakeven
point (i.e., X<BE), the decision
will be changed. The conditional
value of perfect information, ac
cordingly, will be positive and will
increase with the value of the ac
tual event. The conditional oppor
tunity
(equal to EVPI) is
equal to the profit margin per unit
multiplied by the difference of the
breakeven point from the actual
point; i.e. [C(BE-X)].
The expected value of perfect in
formation in this case is calculated
by multiplying the conditional value
of perfect information by the prob
ability distribution. The expected
value of information will be little
or nothing if the mean of sales is
certain, having a probability of oc
currence near 1.
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From such investigation, two
concepts emerge. The first is the
“uncertainty cost” concept. The un
certainty cost is equal to the dif
ference between the expected
profit under certainty and the maxi
mum expected profit under cer
tainty. In other words, it is equal to
the expected opportunity loss of
the best decision under a given
probability distribution (i.e., mini
mum opportunity loss). Such an
uncertainty cost represents a mo
tive to gather new information to
reduce uncertainty. This concept
will assist the management ac
countant in deciding when to stop
collecting new evidence. If the
cost of collecting additional infor
mation is higher than the uncer
tainty cost, the accountant will
stop collecting new evidence.
The second concept is the “irra
tionality cost” concept. It repre
sents the amount by which the ex
pected opportunity loss of the
chosen decision exceeds the cost of
uncertainty according to the given
probability distribution. Such a
cost does not represent the uncer
tainty of the conditions under
which the decision is made but
represents the degree of irration
ality on the part of the decision
maker. The management account
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cost. It is his responsibility to di
that has to be made in a certain
the highest degree of uncertainty.
rect the attention of management
problem. To apply the information
The emphasis on measuring the
toward the costs which could have
theory, the accountant has to have
amount of information in the sys
been avoided.
reliable and relevant data indicat
tem as a whole and at each level
ing the whole ensembles of events
of reporting is a result of develop
in a certain situation, expressed in
ing an information flow matrix for
Conclusions
their relative frequencies.
the entire organization. Within this
The application of information
A distinction has been made be
matrix, not only the periodicity of
theory to accounting measurement
tween the amount and value of in
information flow and time-lag
and communication is promising. It
formation. Information value and
problems but also the amount of
adds new concepts and techniques
information amount do not neces
information and the redundancy of
to the accountant’s knowledge that
sarily correspond. The ranking of
information can be manipulated. A
refine and supply new dimensions
information structures according to
simulated model of the amount of
to his data. However, the scope of
their value is a subjective matter,
information that can be sent over
the application of information the
depending on its usefulness for a
a given channels) with a certain
ory in accounting is not broad, nor
given user and the payoff function.
noise can be developed.
does it promise solutions to every
On the other hand the amount of
It is our belief that continuing
problem. Information theory will
information is independent of the
research will increase the reliability
not indicate from where data can
payoff function and it reaches its
and significance of accounting
be collected to solve a problem,
maximum when the messages are
planning and control systems.
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A case study of how one company adopted statistical
sampling methods to reduce its clerical workload,
and an illustration of how this can be done even
without use of a computer —

USING STATISTICAL SAMPLING AND
COMPUTERS IN FINANCIAL ANALYSIS
by Herman Burstein and Daniel V. Goodstein
S. D. Leidesdorf & Co.
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Statistical sampling, long accept
study described in this article, fur
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ther economies of time and money
trol, now is finding increasing appli
can often be achieved by using a
cation in special financial analyses
computer as well.
— such as cost justification studies —
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for
helpful comments
procedures
tistical sampling technique known
associated with the ratio estimate.
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as the ratio estimate are outlined,
and the sequence of statistical steps
required to use the ratio estimate
is explained.
Problem

company in the small loan
business was asked by the Securi
ties and Exchange Commission to
show in its year-end financial state
ment the current and noncurrent
portions of its loans receivable. The
request was made some time after
the company had taken its year
end trial balance of receivables.
Since the company had never made
such an analysis before and the
year-end audit was almost com
plete, the company turned to its
2326
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COMPUTATION OF CURRENT AND NONCURRENT PORTIONS

OF LOAN ACCOUNT #80519

Required
Monthly
Payment

Interest
Portion of
Payment
(Per Table)

Principal
Portion of
Payment

Balance

$248.27 (year-end
$15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

$5.97
5.78
5.60
5.41
5.22
5.03
4.78
4.53
4.26
4.00
3.72
3.44

$9.03
9.22
9.40
9.59
9.78
9.97
10.22
10.47
10.74
11.00
11.28
11.56
$122.26

balance)

239.24
230.02
220.62
211.03
201.25
191.28
181.06
170.59
159.85
148.85
137.57
126.01 (non-current portion)

$122.26 (current portion)

Exhibit 1 shows the calculations to determine the current and noncurrent portions of
year-end balance. The above example relates to the second account, #80519, in
Exhibit 3. The interest portion of
payment was derived from the table shown in
Exhibit 2.

EXHIBIT I

external auditors for assistance in
this task.
The basic facts available to the
accountants in their analysis of the
problem were the following:
There were approximately 5,000
loans outstanding; the face amount
of each loan could not exceed
$1,000 nor could the required pe
riod of repayment exceed 24
months. The loans were distributed
among twenty offices in several
states.
In these states, small loan con
tracts are generally written so that
interest is charged on the basis of
the actual principal balance in
stead of being “precomputed” (de
ducted in advance). Since each
loan payment was level in amount,
each payment included both inter
est and principal. Therefore, as with
a mortgage loan, as the principal
balance was reduced, the interest
portion of each payment became
smaller. Each loan record was
maintained on separate typewritten
ledger cards, which were micro
filmed and sent to the home office
at year-end.
In order to determine the cur
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rent portion of a single account,
the following procedure was re
quired (see Exhibit 1 above):
Current balance

Using the year-end balance, it
was necessary to look up in a table
(see Exhibit 2 on page 25) the
interest portion of the next pay
ment. Normally, when a debtor
made a payment on his loan, in
terest would be computed on the
basis of the actual number of days
since his last payment (or since the
granting of the loan, if this was the
first payment) by reference to ta
bles of interest computed daily.
However, for the purpose of ascer
taining the current portion of the
accounts, it was assumed that all
loans would be paid at the re
quired intervals, namely, monthly
until the balance was paid. Thus it
was deemed sufficient to work only
with the one-month (30-day) inter
est table, even though it was known
that many debtors would actually
make payments at intervals smaller
or greater than 30 days.
When the interest portion of the

next payment was determined from
the table, this amount was subtract
ed from the required monthly pay
ment to determine the principal
portion of the payment. The prin
cipal portion of the payment was
subtracted from the balance to ar
rive at a new balance, and the
cycle was ready to start again. This
cycle would be repeated twelve
times or until the balance was re
duced to zero, whichever occurred
first, in order to determine the cur
rent and noncurrent portions of
an account.
With this understanding of the
problem, the consultants then set
about to determine a feasible meth
od of solution. First, they estimated
the time it would take to analyze
(determine the current portion of)
all 5,000 accounts manually. Five
experienced company employees
were asked to analyze six accounts
each. On the average, ten minutes
was required to analyze each ac
count. Therefore, it was estimated
that about 850 hours would be
needed for manual analysis of
5,000 accounts.
Another possible approach was
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under 860.59
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.01
.19.bo
.59.01
.99 .02
1.39 .03
1.79.04
2.19.05
2.59.06
2.99 07
3.39.08
3.79.09
4.19.10
4.59.11
4.99.12
5.39.13
5.79.14
6.19.15
6.59.16 *
6.99.17
7.39. 18
7.79.19
8.19.20
8.59.21
8.99.22
9.39.23
9.79.24
10.19.25
10.59.26
10.99.27
11.39.28
11.79.29
12.19.30
12.59.31
12.99.32
13.39.33
13.79.34
14.19.35
14.59.36

20.19
20.19
20.59
20.99
21.39
21.79
22.19
22.59
22.99
23.39
23.79
24.19
24.59
24.99
25.39
25.79
26.19
26.59
26.99
27.39
27.79
26.19
28.59
28.99
29.39
29.79
30.19
30.59
30.99
31.39
31.79
32.19
32.59
32.99
33.39
33.79
34.19
34.59

.50
.51
.52
.53
.54
.55
.56
.57
.58
.59
.60
.61
.62
.63
.64
.65
.66
.67
.68
.69
.70
.71
.72
.73
.74
.75
.76
.77
.78
.79
.80
.81
.82
.83
.84
.85
.86

40.19

60.19

40.19 1.00
40.59 1.01
40.99 1.02
41.39 1.03
41.79 1.04
42.19 1.05
42.59 1.06
42.99 1.07
43.39 1.08
43.79 1.09
44.19 1.10
44.591.11
44.99 1.12
45.39 1.13
45.79 1.14
46.19 1.15
46.59 1.16
46.99 1.17
47.39 1.18
47.79 1.19
48.19 1.20
48.59 1.21
48.99 1.22
49.39 1.23
49.79 1.24
50.19 1.25
50.59 1.26
50.99 1.27
51.39 1.28
51.79
52.19 1.30
52.59 1.31
52.99 1.32
53.39 1.33
53.79 1.34
54.19 1.35
54.59 1.36

60.19
60.59
60.99
61.39
61.79
62.19
62.59
62.99
63.39
63.79
64.19
64.59
64.99
65.39
65.79
66.19
66.59
66.99
67.39
67.79
68.19
68.59
68.99
69.39
69.79
70.19
70.59
70.99
71.39
71.79
72.19
72.59
72.99
73.39
73.79
74.19
74.59

1.80
1.81

1.83
1.84
1.85
1.86

80.19
80.59
80.99
81.39
81.79
82.19
82.59
82.99
83.39
83.79
84.19
84.59
84.99
85.39
85.79
86.19
86.59
86.99
87.39
87.79
88.19
88.59
88.99
89.39
89.79
90.19
90.59
90.99
91.39
91.79
92.19
92.59
92.99
93.39
93.79
94.19
94.59

120.19

100.19

80.19
1.50
1.51
1.52
1.53
1.54
1.55
1.56
1.57
1.58
1.59
1.60
1.61
1.62
1.63
1.64
1.65
1.66
1.67
1.68
1.69
1.70
1.71
1.72
1.73
1.74
1.75
1.76
1.77
1.78

2.00
2.01
2.02
2.03
2.04
2.05
2.06
2.07
2.08
2.09
2.10
1
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.30
2.31
2.32
2.33
2.34
2.35
2.36

100.19
100.59
100.99
101.39
101.79
102.19
102.59
102.99
103.39
103.79
104.19
104.59
104.99
105.39
105.79
106.19
106.59
106.99
107.39
107.79
108.19
108.59
108.99
109.39
109.79
1 10.19
1 10.59
1 10.99
1 1 1.39
111.79
1 12.19
1 12.59
1 12.99
113.39
113.79
114.19
1 14.59

2.50
2.51
2.52
2.53
2.54
2.55
2.56
2.57
2.58
2.59
2.60
2.61
2.62
2.63
2.64
2.65
2.66
2.67
2.68
2.69
2.70
2.71
2.72
2.73
2.74
2.75
2.76
2.77
2.78
2.79
2.80
2.81
2.82
2.83
2.84
2.85
2.86

120.19
120.59
120.99
121.39
121.79
122.19
122.59
122.99
123.39
123.79
124.19
124.59
124.99
125.39
125.79
126.19
126.59
126.99
127.39
127.79
128.19
128.59
128.99
129.39
129.79
130.19
130.59
130.99
131.39
131.79
132.19
132.59
132.99
133.39
133.79
134.19
134.59

3.00
3.01
3.02
3.03
3.04
3.05
3.06
3.07
3.08
3.09
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30
3.31
3.32
3.33
3.34
3.35
3.36

140.19

160.19

140.19 3.50
140.59 3.51
140.99 3.52
141.39 3.53
141.79 3.54
142.19 3.55
142.59 3.56
142.99 3.57
143.39 3.58
143.79 3.59
144.19 3.60
144.59 3.61
144.99 3.62
145.39 3.63
145.79 3.64
146.19 3.65
146.59 3.66
146.99 3.67
147.39 3.68
147.79 3.69
148.19 3.70
148.59 3.71
148.99 3.72
149.39 3.73
149.79 3.74
150.19 3.75
150.59 3.76
150.99 3.77
451.39 3.78
151.79 3.79
152.19 3.80
152.59 3.81
152.99 3.82
153.39 3.83
153.79 3.84
154.19 3.85
154.59 3.86

160.19
160.59
160.99
161.39
161.79
162.19
162.59
162.99
163.39
163.79
164.19
164.59
164.99
165.39
165.79
166.19
166.59
166.99
167.39
167.79
168.19
168.59
168.99
169.39
169.79
170.19
170.59
170.99
171.39
171.79
172.19
172.59
172.99
173.39
173.79
174.19
174.59

4.00
4.01
4.02
4.03
4.04
4.05
4.06
4.07
4.08
4.09
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
4.36

180.19

200.24

180.19 4.50
180.59 4.51
180.99 4.52
181.39 4.53
181.79 4.54
182.19 4.55
182.59 4.56
182.99 4.57
183.39 4.58
183.79 4.59
184.19 4.60
184.59 4.61
184.99 4.62
185.39 4.63
185.79 4.64
186.19 4.65
186.59 4.66
186.99 4.67
187.39 4.68
187.79 4.69
188.19 4.70
188.59 4.71
188.99 4.72
189.39 4.73
189.79 4.74
190.19 4.75
190.59 4.76
190.99 4.77
191.39 4.73
191.79 4.79
192.19 4.80
192.59 4.81
192.99 4.82
193.39 4.83
193.79 4.84
194.19 4.85
194.59 4.86

200.24
200.74
201.24
201.74
202.24
202.74
203.24
203.74
204.24
204.74
205.24
205.74
206.24
206.74
207.24
207.74
208.24
208.74
209.24
209.74
210.24
210.74
21 1.24
211.74
212.24
212.74
213.24
213.74
214.24
214.74
215.24
215.74
216.24
216.74
217.24
217.74
218.24

5.00
5.01
5.02
5.03
5.04
5.05
5.06
5.07
5.08
5.09
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24
5.25
5.26
5.27
5.28
5.29
5.30
5.31
5.32
5.33
5.34
5.35
5.36

Reproduced by permission of Albert M. Hunter, Inc., Philadelphia, Pa.
SECTION OF 30-DAY INTEREST TABLE

EXHIBIT 2
Exhibit 2 shows a portion of the one-month
30-day interest table. The bold figures in each
column are loan balances. The light figures are the related interest charges for one month.

to analyze a sample instead of all
the accounts. The sample would
provide a ratio estimate; that is, it
would indicate the ratio of current
balances to total balances.  Apply
ing this ratio to total receivables
for the population of 5,000 accounts
would indicate the current receiv
ables for this population. It was
judged that a sample of modest
size would do the job because the
population was relatively homoge
neous, i.e., the size of each ac
count and the length of the repay
ment period both fell within a
relatively narrow range. Compari
son of the required sample size
and the time needed to select the
sample accounts, analyze them,
and evaluate the accuracy of the
sample with the time required for
manual analysis of all accounts
would indicate which was better.
The required sample size was es
timated to be 200 accounts. (The
method of calculating the sample
size is explained later.) It was esti
mated that to select the 200 sample

accounts, analyze them, estimate
the current portion of loans receiv
able, and statistically evaluate the
accuracy of this estimate would
take between fifty and sixty hours.
While this was substantially less
than the time needed to analyze
all 5,000 accounts manually, the
consultants decided to consider an
other method of reducing the time
further. Since the analysis of each
account into its current and noncurrent portions would consist
mostly of calculations and table
look-ups, a computer program
could be written for these tasks.
It was estimated that an experi
enced programer could write and
debug the required program in not
more than seven hours, that the
abstracting of required data from
microfilm would take no more than
eight hours, and that the time re
quired to keypunch the abstracted
data and the interest table would
not exceed five hours. Furthermore,
running time on the computer was
estimated not to exceed twenty
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minutes. In view of these time esti
mates, totaling about twenty hours,
the consultants decided to write a
computer program to analyze the
accounts selected for the sample.
Since the accounts in the popu
lation were in alphabetical order
by location, it was not considered
feasible to select them according
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The first step was to decide on a suitable estimating procedure. ...

a table of random numbers. How
ever, a perusal of the accounts gave
the analysts no reason to be
lieve that they were in anything

but random order with respect
to
the sample’s objective3of estimating
the ratio between current balances
and total balances. Therefore, pe
riodic selection — picking every
twenty-fifth account in a popula
tion of 5,000 to produce a sample
of 200 — was considered equiva
lent to random selection.
In the interest of randomness,
the accountants decided to make a
random start in each reel of micro
film. There were ten reels, so that
ten random starts were to be made,
based on a table of random num
bers. To illustrate: In the first reel,
the ninth account was to be select
ed first, followed by the thirty
fourth, fifty-ninth, eighty-fourth,
etc. In the second reel, the six
teenth account was to be selected
first, followed by the forty-first,
sixty-sixth, etc. And similarly for
the other reels.
The information abstracted from
microfilm consisted of the account
number, dollar amount and number
of required payments, and the year
end balance of each loan. Inasmuch
as the population was slightly un
der 5,000, the process of picking
every twenty-fifth account (with a
random start in each reel) yielded
a sample of 198 accounts. The cli
ent’s personnel keypunched the
abstracted information onto cards,
which, for audit control, were later
tested back to the manual abstracts.
The computer program, written
for a computer with 16,000 posi
tions of core storage, operated in
the following manner:
First, the entire interest table
was read into memory. In turn,
each account data card was read
into the computer and was ana
lyzed in this way. Taking the year
end balance, the computer looked
up in the table the interest related
to that balance. That interest was
subtracted from the required
Published
26 by eGrove, 1966

monthly payment, giving the prin
cipal portion of that payment. The
principal portion of the payment
was subtracted from the balance,
resulting in a new balance. The
computer then began the cycle
again for the same account until
the balance had been decreased to
zero or until the balance had been
reduced by twelve monthly pay
ments of principal, whichever oc
curred first. If a balance remained,
it was classified as noncurrent.
The computer then printed out
for each account so analyzed the
following information: account
number, required payments, total
year-end balance, and the current
and noncurrent portions of the
year-end balance. In addition, to
permit statistical analysis of the ac
curacy of the ratio estimate, the
computer provided squares of the
current and noncurrent balances
and the cross-products of these
same two amounts. After analyzing
all 198 accounts, the computer
printed out columnar totals (see
Exhibit 3 on page 27).
The ratio estimate, i.e., current
percentage of the sample balances,
was calculated to be .6114 (or 61.14
per cent) by dividing the sum of
current balances by the sum of the
total balances in the sample. Multi
plying the ratio estimate, R, times
the population’s total balance of
$3,000,000 yielded an estimate that
the population’s current balances
totaled $1,834,200.
Finally, the accuracy of the ratio
estimate was statistically evaluated
(this technique is explained later),
with the result that one could be
99 per cent confident that the pop
ulation ratio was between .6017
and .6211. Multiplying these limits
times the population’s total bal
ance yielded an estimate that, at
the 99 per cent confidence level,
the population’s current balance
was between $1,805,100 and $1,863,300.
The actual time required for the
performance of the job, sixteen

hours, was less than anticipated:
Job definition, coordination, etc. .
Abstracting data from microfilm . 4
Keypunching data and interest ta
ble (client)
Writing and debugging computer
program
4
Statistician's preparation and analysis
2
Running time on computer
10

hours
hours
hours
hours

hours
minutes

Following are the basic steps em
ployed in the use of the ratio esti
mate. The mathematical formulas
that were employed are not given
here because this is intended less
as a technical discussion than
a
perspective on the use of the ratio
estimate. The formulas are readily
available in statistical texts.*
Estimating procedure

The first step was to decide on a
suitable estimating procedure. Two
procedures were feasible:
1. Mean Estimate: Obtain the
current balance of each account in
the sample. Obtain the sum of these
balances. Divide this sum by the
number of sample accounts, yield
ing the average current balance
per account. Multiply the average
current balance times the number
of accounts in the population,
yielding the current balance of the
population.
2. Ratio Estimate: Obtain the
current balance and total balance
of each account in the sample. Ob
tain the sum of the current bal
ances and the sum of the total
balances. Obtain the sample ratio
(ratio estimate) — sum of current
balances divided by sum of total
balances. Multiply the sample ratio
times the total balance of the pop
ulation, yielding the current bal
ance of the population.
A review of the accounts indi
cated that a ratio estimate would
be more efficient than a mean esti
mate. That is, for a given sample
*For example, William G. Cochran, Sam
pling Techniques, 2d
John Wiley &
Sons, Inc., 1963, Chapter 6.
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ACCT NO.
80506
80519
80415
80274
80512
80632
80256
80308
30097
30224
30070
90286'

90305
90049
90132
9C038
20219

20087
20137
20145
11029
10608
10438

REQ.PAYMENTS

24
24
12
24
24
12
12
24
24
24
24
12
24
24
24
9
24
24
24
24
24
24
12

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

51.00
15.00
27.00
29.00
18.00
20.00
20.00
29.00
29.00
40.00
17.00
10.00
31.00
29.00
20.00
32.00
20.00
17.00
45.00
29.00
24.00
29.00
18.00

BALANCE

943.49
248.27
196.10
387.52
308.63
205.00
103.44
421.51
433.72
750.00
292.73
102.00
569.00
446.87
314.25
226.94
347.58
279.04
766.71
496.59
333.56
344.18
95.67

NON CURR.

487.30
126.01
.00
115.40
163.25
.00
.00
158.94
174.50
410.72
156.36
.00
317.00
191.21
143.33
.00
186.01
138.70
365.16
254.26
113.83
59.40
.00

CURR. BAL.

YR.END BAL.SO.

456.19
122.26
196.10
272.12
145.38
205.00
103.44
262.57
259.22
339.28
136.37
102.00
252.00
255.66
170.92
226.94
161.57
140.34
401.55
242.33
219.73
284.78
95.67

890,173.38
61,637.99
38,455.21
150,171.75
95,252.48
42,025.00
10,699.83
177,670.68
188,113.04
562,500.00
85,690.85
10,404.00
323,761.00
199,692.80
98,753.06
51,501.76
120,811.86
77,863.32
587,844.22
246,601.63
111,262.27
118,459.87
9,152.75

CURR.BAL.SQ.

208,109.32
14,947.51
38,455.21
74,049.29
21,135.34
42,025.00
10,699.83
68,943.00
67,195.01
115,110.92
18,596.78
10,404.00
63,504.00
65,362.04
29,213.65
51,501.76
26,104.86
19,695.32
161,242.40
58,723.83
48,281.27
81,099.65
9,152.75

BAL X CURR
430,410.70
30,353.49
38,455.21
105,451.94
44,868.63
42,025.00
10,699.83
110,675.88
112,428.90
254,460.00
39,919.59
10,404.00
143,388.00
114,246.78
53,711.61
51,501.76
56,158.50
39,160.47
307,872.40
120,338.65
73,293.14
98,015.58
9,152.75

EXHIBIT 3

Exhibit 3 shows a portion of the computer printout. Statistical symbols at the bottom of the col
umns represent totals printed on the report. The ratio, ∑y/∑x is R, the current percentage
of the loans in the sample. The other totals are used to evaluate the accuracy of R.

size, the ratio estimate would prob
ably produce a more accurate indi
cation of the current balance. This
conclusion was based on  the ob
servation that the size of the cur
rent balance tended to vary with
the size of the total balance from
account to account. In other words,
the ratio of the current balance to
the total balance tended to be more
or less consistent from account to
account. Where there is such a cor
respondence, use of the ratio esti
mate is desirable, although the
associated statistical procedures are
more complex than those associated
with the mean estimate.
Sample

The second step was to deter
mine the sample size. This involved
the following considerations:
1. Error Margin. This is the pos
sible difference between the ratio
estimate (the sample ratio) and
the population ratio (at a given
confidence level). It was desired

that the error margin should be no
more than
per cent of the ratio
estimate. To illustrate, if the sam
ple ratio were .60, the error margin
should be no more than .03 times
.60, or .018. Accordingly the popu
lation ratio would be indicated as
lying between .582 and .618 (if the
sample ratio were .60). The smaller
the desired error margin the larger
is the required sample size.
2. Confidence Level. This was to
be 99 per cent. After taking the
sample, obtaining the ratio esti
mate, and calculating the error
margin of this estimate, one would
have 99 per cent confidence that
the actual population ratio fell
within the range described by the
sample ratio plus or minus the er
ror margin. The higher the desired
confidence level the larger is the
required sample size.
3. Standard Deviation of the Ra
tio. This is a statistical measure,
denoted by sy.x, of the extent to
which the ratios of current balance
to total balance for the individual

https://egrove.olemiss.edu/mgmtservices/vol3/iss1/11
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accounts deviate from the aggre
gate ratio for all the accounts. To
obtain an estimate of sy.x, a pilot
sample of thirty accounts was em
ployed.
4. Preliminary Estimate of the
Ratio. To determine sample size, it
is necessary to have a rough pre
liminary estimate, r, of the popu
lation ratio. This was provided by
the pilot sample of thirty accounts,
showing r to be .60.
5. Relationship Retween the Stan
dard Deviation and the Ratio. The
ratio between sy.x and r (items 3
and 4 above) governs the required
sample size. The higher the ratio
sy.x/r the larger is the required
sample size.
Based on the desired error mar
gin, the desired confidence level,
and the ratio sy.x/r obtained from
the pilot sample, a statistical cal
culation indicated that a sample of
200 accounts would be sufficient.
The third step was to determine
a procedure for selecting the sam
ple. The decision to sample every
30
27
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twenty-fifth account so that the
SR was calculated as .00378. Mul
sample would amount to 200 ac
tiplying 2.576 X .00378 yielded an
counts in a population of 5,000 and
error margin of .0097 at the 99 per
to
make
a
random
start
in
each
cent confidence level. That is, one

file containing the accounts has
could be 99 per cent confident that
already been discussed.
the difference between the popu
The fourth step was to select
lation ratio and the sample ratio
the sample. As was explained pre
was not more than .0097.
viously, for a population slightly
3. Confidence Limits. These are
under 5,000, the process of picking
the lower and upper bounds of the
every twenty-fifth account (with a
estimated range for the population
random start in each file) yielded
ratio. They are respectively ob
a sample of 198 accounts.
tained by subtracting the error mar
The fifth step, which also was
gin from the ratio estimate and
discussed previously, was to an
then adding the error margin to the
alyze each sample account to de
ratio estimate. In symbols, the con
termine its current balance and
fidence limits are R ± 2.576 Sr.
total balance and to calculate the
Accordingly, the confidence limits
following figures required for the
of the sample were indicated as
ratio estimate and for statistical
.6114 ± .0097, namely .6017 and
evaluation of its accuracy: sum of
.6211. That is, one could be 99 per
current balances, sum of total
cent confident that the population
balances, sum of squared current
ratio was between .6017 and .6211.
The six steps:
balances, sum of squared total bal
Multiplying these limits times the
ances,
and
sum
of
cross-products
population
’s total balance of $3,1. Find the mean esti
(current
balance
times
total
bal
000,000
yielded
an estimate that, at
mate or the ratio estimate
ance for each account).
the 99 per cent confidence level,
2. Determine sample size
the population’s current balance
was between
and $1,3, Choose procedure for
Evaluation
863,300.
selecting the sample
Note that the error margin of
The sixth and final step was to
.0097 is only about 1.6 per cent of
obtain the ratio estimate and sta
4, Select the sample
the ratio estimate of .6114. This
tistically evaluate its accuracy,
5. Analyze each sample
provided even better accuracy than
based on the calculations in step
originally desired. The original re
account
quirement, it will be recalled from
1. The Ratio Estimate. Dividing
6, Obtain ratio estimate
step two, was that the error margin
the sum of current balances by the
and evaluate its accuracy.
should be no more than 3 per cent
sum of total balances yielded a
of the ratio estimate.
ratio estimate, R, of .6114. Multi
plying R times the population’s
total balance of $3,000,000 yielded
an estimate that the population’s
current balance was $1,834,200
(.6114 X $3,000,000).
2. Error Margin. To determine
the error margin (possible differ
ence between the sample ratio and
the population ratio) at the 99 per
cent confidence level, two steps
were required: (a) Compute the
standard error, SR, of the ratio esti
mate. SR is a basic statistical meas
ure of the extent to which the sam
ple ratio might differ from the
population ratio. (b) Convert the
basic measure SR into a specific
measure applicable to the 99 per
cent confidence level. This is done
by multiplying 2.576 X SR. Based
on the calculations in the fifth step,
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Conclusion

The need for special, nonrecur
ring financial analyses arises peri
odically in nearly every company.
The normal consequences are hours
of tedious clerical work and at
least some disruption of the ac
counting department’s normal op
erating efficiency. These conse
quences often can be avoided by
the use of statistical sampling,
where appropriate, with or without
the aid of a computer. In the case
just discussed, sampling alone, even
without the employment of elec
tronic data processing, would have
reduced the time required for the
analysis to a small fraction of the
original estimate.
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The methods devised for applying PERT to the con
trol of costs as well as completion times of complex
projects seem to have real potential for management.
However, some problems have arisen in actual use.

PERTCOST:
ITS VALUES AND LIMITATIONS
by Peter P. Schoderbek
State University of Iowa

Although PERT/Time provided the
diagraming, crit
means of monitoring, coordinating,
ical path scheduling, and simi
lar planning and control techniquesand controlling a project’s time
progress at various levels, it pro
have proved highly useful in the
vided no means of measuring the
scheduling and controlling of the

project’s financial status along with
time elements of large projects.
its physical accomplishment.
Only recently, however, has a sys
PERT/Cost is not yet old enough
tem been evolved to integrate both
to have won a firmly established
time and cost on a common frame
place in project management. Al
work.
though it seems to have real poten
The PERT/Cost system was de
tial as a means of cost control, it is
veloped in
1 for the specific
more difficult to apply than PERT/
purpose of integrating time data
Time.
number of problems have
with the associated financial data
arisen in actual use. Some of them
of project accomplishment. Sched
may disappear as users gain more
ule slippages and the consequent
experience with the technique and
cost overruns of many projects had
its application. Others may prove
made it necessary to add the re
to be inherent limitations, how
sources dimension (manpower, ma
ever.
terials, machines) to PERT/Time.
ert, network

P

https://egrove.olemiss.edu/mgmtservices/vol3/iss1/11
January-February, 1966

The use of PERT/Cost unques
tionably has many advantages. It
greatly facilitates the assessment of
project status in relation to finan
cial planning. It highlights the in
terrelationships of time and costs
and the financial effects on the
project of possible changes in re
sources and/or schedules. It per
mits evaluation of progress from
multiple sources of information,
and it provides a single set of re
ports for appraising both the finan
cial and the physical status of a
project.
Other values

PERT/Cost also aids in concep
tual planning by financially quan-
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SAMPLE PERT NETWORK

What PERT Is
PERT (Program Evaluation and
Review Technique) is a method for
planning, controlling, and monitor
ing the progress of complex proj
ects. The emphasis is on time
scheduling. A project is broken
down into its component steps.
These steps are represented graph
ically in the form of a network
showing the dependencies among
them. The times required to com
plete each step are estimated and
potential bottleneck steps are iden
tified. Then the planner is in a
position to reassign manpower and
resources to speed up the steps that
might cause the project to fall be
hind schedule.
PERT, originated to coordinate
the work of a large number of sub
contractors engaged in the develop
ment of the Navy’s Polaris missile,
is credited with having cut two
years off the time span of that
project. Because PERT incorporates
a method for estimating the time
it will take to do something that
has not been done before — and
for which, therefore, no time stand
ards exist — it is particularly useful
in the scheduling of research and

development projects. It has been
widely applied in the space and
defense industries.
PERT works this way:
All the individual tasks required
complete a given project must
be identified and put down in a
network. A network is composed
of events and activities. An event
represents a specific project accom
plishment at a particular point in
time. An activity represents the
actions required to progress from
one event to another.
Events and activities are se
quenced on a network diagram.
Activities are represented by ar
rows connecting two events. The
direction of the arrow shows which
event must precede the other. For
example, on the sample network
shown on this page, Events 2 and
3 both precede Event 4; Events 6,
7, 9, and 10 must precede Event 11;
and Events 8, 11, and 12 must pre
cede Event 13.
Sequencing must follow a rigor
ous set of rules. No successor event
can be considered completed until
all of its predecessor events have
been completed. No “looping” is

allowed; that is, no successor event
can be a predecessor of one of its
predecessors.
Time estimates are made for each
activity on the network. Because
completion times are assumed to
be uncertain, three time estimates
are sometimes made for each ac
tivity — optimistic, pessimistic, and
most likely — and the expected time
is calculated from these by means
of a probability formula.
Once expected activity times are
recorded on the network, it is easy
to see the critical path (marked in
color on the illustration). The criti
cal path is the sequence of events
that will require the greatest ex
pected time to accomplish. Activi
ties not on the critical path have
slack time, which means that it
would be safe to delay them some
what by shifting resources from
them to critical activities.
On a research project, for exam
ple, manpower can be shifted from
Activities 1-3 and 3-4 to speed up
Activities 1-2 and 2-4. Similar slack
in Activities 5-7, 7-10, and 10-11
can be utilized to shorten the criti
cal path 5-8, 8-12, and 12-13.

What PERT/Cost Is
PERT/Cost is an extension
PERT for planning, monitoring, and
controlling the cost progress as well
the time progress of a project.
Cost classifications are based upon
project work breakdowns so that
costs can be identified with the
activities on the PERT network.
The breakdowns serve as vehicles
for both estimating and accumulatPublished by eGrove, 1966

ing costs. Thus the PERT network,
with costs tied to its activities, can
be used for planning and perfor
mance evaluation in terms of both
costs and time.
In addition, PERT/Cost provides
a method of comparing the costs
of alternative courses of action.
The cost penalty as well as the
time benefit of transferring re

sources to the critical path can be
determined. And the lowest-cost
allocation of resources among indi
vidual activities can be determined
— for comparison with the least
time allocation. PERT/Cost and
its application were described in
more detail in an earlier issue of
Management Services (see M/S,
May-June, 1964, p. 13).
Management Services33
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interests
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tifying the
project Services:
tasks toA Magazine
be
Management
Planning,
of information presented to top
performed and by assessing the
management. Just as time estimates
adequacy of funding requirements
in PERT/Time tend to be used for
for meeting total project
It
schedules (although they
provides a means for comparing
should
not), so cost estimates in
time schedules and resource esti
PERT/Cost
eventually end up as
mates of different departments or
budgets,
and,
despite the fact that
of different contractors. For exam
cost estimates are subject to revi
ple, with it the project manager
sion, there is a tendency to inflate
can combine detailed information
from engineering and manufactur
the budget in the initial planning
ing or fuse summary cost data from
stage.
one contractor with in-house data
and still have consistent program
Padding
output information. Its outputs for
This tendency to “pad” does not
network areas are useful even if one
necessarily represent any willful
section is given in summary form
attempt to convey fraudulent or
and another in detailed network
erroneous information but rather
form.
that all too human desire to “play
By integrating PERT/Time and
it safe.” Since time and cost are
PERT/Cost one can determine

directly related, and since engi
whether the various-level managers
neers tend to be somewhat pessi
are meeting their schedule com
cific activities within a work pack
mistic about time estimates, there
mitments, cost estimates, and tech
age can be selected at random for
is concomitant hedging on the cost
nical performance standards and,
review and verification by the proj
side as well.
if not, decide how resources can
ect manager. This review can be
No department head wants to
be recombined so as to minimize
performed either during the plan
encounter cost overruns, which
costs.
ning stage of the project, in which
would reflect adversely on his per
In measuring the progress of a
case the validation is of time and
formance. As a result, he is natural
project, the sum of actual costs to
cost estimates, or during the exe
tempted to pad the cost esti
date can be compared directly with
cution stage of the project, in which
mates so as to compensate for any
funds authorized and the estimated
case actual times and costs may be
possible error in the time estimates.
cost of completion of the project.
available for comparison with esti
This problem is by no means
Such a comparison will reveal po
mates. These checks provide clues
limited to PERT/Cost systems, of
tential cost overruns and/or under
to estimator bias; they
act as
course. It is always a hazard
runs and will pinpoint the seg
psychological deterrents to fudg
budget formulation, regardless of
ments of work that require cost
ing.
control action.
the control technique employed.
This review by the project man
It is ordinarily impractical
ager is itself a kind of audit. How
have each cost estimate indepen
ever, it is also possible to have an
Limitations
dently recalculated — or have
internal audit by an accounting de
components independently verified
While PERT/Cost undoubtedly
partment or some other indepen
— by someone outside the depart
provides a substantial measure of
dent staff, performed randomly on
ment
responsible for preparing the
cost control for large, complex
work packages or at a summary
estimate. However, several steps
projects, there are, nevertheless,
level. On some government projects
can be taken to discourage “fudg
shortcomings that somewhat limit
an external government agency
ing.”
its applicability.
routinely performs such an audit.
Complete work packages or speAlthough the splintering up
An internal audit helps to provide
control since it measures deviations
large, unwieldy projects into small
from a standard; more important,
er, more manageable units permits
however, the threat
an audit or
the sharing of exacting responsi
PETER P. SCHODERBEK,
Ph.D., is assistant pro
close review “disciplines before it
bility and the more precise deline
fessor of management
acts.”
ation of multiple efforts, it also
at the State University
increases the overall problem
of Iowa. Formerly he
was lecturer and
re
departmental coordination. Top
Changes in estimates
search associate at the
management, of course, is con
University of Michigan.
Usually, as a project develops,
cerned chiefly with summary re
Many of his
articles

---------------------------- have appeared in pro
changes are made in the product

ports. Much of the requisite
of also
fessional publications. Dr. Schoderbek is a
or system under design because
the-spot control is delegated to
member of the Academy of Management
unforeseen
technical difficulties are
and
the
American
Economic
Association.
departmental heads who have vest
January-February, 1966
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issue] departments. An en
encountered or because
it becomes Services,
degree
error
in estimates de
eral different
evident that certain modifications
gineering department, for example,
pends to some extent on the type
would increase the stability, relia
is frequently involved in many
of program. Programs that incor
bility, or economy of the product
aspects of a program, while the
porate many new technological in

or the system. Indeed, it has been
production department may be
novations are particularly subject
suggested that out of thousands of
concerned with the major assem
to large margins of error. For in
government projects fewer than
blies only. It is frequently difficult,
stance, on six missile projects in
one per cent fail to undergo sig
if not impossible, to assign depart
which The Rand Corporation
nificant alterations.
mental expenses accurately among
played a major role, the actual
projects, and for control purposes
Cost estimates, of course, change
cumulative costs ranged from 1.3
an arbitrary allocation is about as
accordingly. Such changes are par
to 57.6 times the initial projected
useful
none.
ticularly characteristic of cost-plus
costs,3 with a mean of 17.1; in other
Sometimes on large projects it is
government contracts, for under
words, the final costs were on the
possible to break the work pack
such contracts there is little or no
average 17.1 times as great as the
ages down in the planning stages in
penalty for underestimation of
earliest available estimates.4
such a way that each department
costs. Thus, contractors tend to un
with a major contribution to make
derstate costs in order to win the
Cost uncertainties
to the project can be assigned a
contracts and then make little effort
Even if changes in cost estimates
specific criterion to be met, for
to control costs.
are not forced by external or proj
example, $100,000 or three months’

ect changes, they are likely to be
effort. The assumption implicit in
Cost-plus psychology
come necessary as a project moves
this technique is that the necessary
along and estimating errors be
This tendency to understate costs
resources for the execution of the
come apparent. Because PERT by
work packages are present and
seems to be the rule rather than
its very nature deals so much with
the exception. Reports of final in
available.
uncertainties, it is difficult to ex
curred costs tend to play down or
So long as departments operate
trapolate from previous cost pat
on tight budgets, however, the hap
omit earlier cost estimates, thus
terns. Nor do project costs always
hazard reporting of labor classifi
making it difficult to verify the
cations is likely. Suppose, for ex
react in a linear fashion.
original estimates. Revisions par
ample, that the engineering depart
Thus, the assumption that a par
tially absolve the individual respon
ment has ten man-months allocated
ticular course of action will result
sible for the original estimates since
for one work package, and it actu
in a least-cost situation may prove
the final costs are really for a new
ally requires only five man-months.
program, not for the one whose
highly unrealistic. It is true that a
If
a second work package begins
computer can theoretically mini
cost estimates he formulated. Fur
to show signs of slippage, then it is
thermore, by the time the project
mize costs and optimize resource
to be expected that engineering
allocation. In actual application,
is completed, it is usually impos
resources will be traded off accord
however, many of these costs are
sible to demonstrate what the orig
ingly. Department heads are often
difficult to estimate that the
inal program would have cost if it
indifferent about which accounts
optimum allocation of resources re
had not been altered.
their costs are charged to so long
On many projects the margins
mains a guess.
as they stay within their own over
error have been significant, even
In the stage of project planning
all budgets. Thus, the seeming defi
startling. Cost increases of 200 to
when entire networks are being
niteness associated with the PERT/
visualized and computer programs
300 per cent and extensions
Cost system may be only an ap
are being prepared, it is often too
development time by one-third to
parent one, for there is always
early to subject cost patterns to
one-half are not uncommon.2 The
ample scope for flexibility and
precise mathematical determina
manipulation in the reporting of
tion. This is not to imply that costs
cost figures.
are not predictable for discrete
Whatever the reason for the mis
situations or that PERT/Cost does
allocation
of costs, there always
not provide a sound framework for
remains
the
danger that these mis
cost control. But the difficulty
leading
figures
will be used
a
obtaining reliable cost estimates is
basis of estimating the costs of
certainly a limitation on the effec
future work packages of similar na
tiveness of the technique.
ture. Obviously such forecasting,
based on false or at best dubious
Allocations
premises, is likely to prove highly
Cost allocation is a major prob
erroneous.
Actually, of course, these prob
lem. Work packages are usually
lems are not unique to PERT/Cost.
made up of activities involving sev
Published
by eGrove, 1966
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It is frequently difficult, if not impossible, to assign depart
mental expenses accurately among projects, and for control pur
poses an arbitrary allocation is about as useful as none at all.

They existed before it was devel
oped, and they continue to plague
project managers and controllers
whatever the management and con
trol techniques used. The particu
lar problem with PERT/Cost is
that it seems to be so scientific and
its results seem so definitive that
managers may be tempted to for
get that no control technique is
any better than the data upon
which it rests.
Evolution

PERT/Cost is not, after all, a
complete departure from earlier
techniques. Most of its elements
existed before, often under other
names. For example, the cost-tocomplete estimates do not differ
greatly from reports formerly titled
future cost to be incurred, costs to
terminate, or simply recosting. The
organization status reports have
been in use for years under the
name of department work sheets or
department budget reports. The
manpower loading report goes back
to the older manpower require
ment report or the jobs skills form.
Thus, most of the components
PERT/Cost are evolutionary rath
er than revolutionary; i.e., pre
existing ideas of management and
control have been refined and
linked with the use of new data
processing equipment and com
puters.
One of the chief advantages
January-February, 1966

this evolution is increased speed.
However, although the PERT/Cost
reporting system is relatively rapid,
it still may not be fast enough to
be really useful.
While it is relatively easy to
gather historical costs, it is much
more difficult to estimate the costs
of physical progress for projects in
various stages of completion. The
rule that the value of work per
formed to date is measured by the
actual costs, divided by the latest
estimate to complete, times the
budget to date is not an accurate
guide for evaluation, especially if
progress is not on target. By this
formula, increasing the budget for
a work package automatically in
creases the value of work per
formed — which is patently falla
cious.
Thus, while PERT/Cost does aid
in assessing the financial progress
of activities, it is not an infallible
guide. For many projects costs can
be accurately reported only after
completion.
Future

Despite these limitations, there
is no doubt that PERT/Cost has
added a new dimension to the field
of operations control. It has brought
management closer to the ultimate
goal of total systems control. As
PERT/Time provides timely infor
mation helpful in achieving goals
more rapidly, so PERT/Cost pro
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vides information that facilitates
achieving these goals not only
promptly but also efficiently and
economically.
Although it is premature to pass
final judgment on the success or
failure of PERT/Cost, most com
panies that use it feel that it pro
vides true management control by
focusing attention on significant de
viations from set goals. Just
op
erating personnel are forced by
PERT/Time to examine schedule
dates and accomplishments in de
tail, so PERT/Cost forces person
nel to be equally cognizant of
resources. This awareness of direct
labor hours, material costs, com
puter time, and the like in turn
aids in setting objectives for de
partments and managers at various
levels of management.
PERT/Time and PERT/Cost will
not make decisions for the mana
ger. They will, however, aid him
by revealing schedule and cost seg
ments of programs that require his
special attention. They also will
pinpoint “crash” areas where ac
celeration may be essential if the
project is to be completed on the
target date.
Like other control techniques,
PERT/Cost is no panacea. Its use
fulness is directly dependent upon
the usefulness of the data fed into
the system, and this in turn de
pends upon the efficiency of the
operating personnel. If unreliable
data are fed into the PERT/Cost
33
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PERT charts pinpoint "crash" areas where acceleration may be
essential
the project is to be completed
the target date.

program, then haphazard informa
tion will be received from the com
puter.
Many of the current efforts to
improve the PERT/Cost system are
aimed at alleviating the difficulties
in cost estimating, at tying cost
reports more closely to time sched
ules, and at introducing other me
chanical devices to complement
the system. More attention, how
ever, should be devoted to increas
ing the capabilities of the operating
personnel who are responsible for

the day-to-day functioning of the
PERT/Cost system.
Technical
problems will — and should — not
be neglected, but the need to solve
more of the problems of human
engineering apparently far out
weighs any of the mechanical defi
ciencies of PERT/Cost.
One promising area of further
development of the PERT/Cost
system is that of Time/Cost esti
mating procedures. It may soon be
possible to place manpower needs
and costs directly on the detailed

project networks. This would facili
tate the control function by en
abling the operations manager to
formulate a more realistic program
initially instead
making contin
ual readjustments. Although many
time and cost schedule revisions
result from changes in the program
objectives and from unexpected
contingencies involving resource
availability and the like, a substan
tial number are due to misestima
tions by PERT personnel in the
first place.

1 Available at the present time are many
manuals on PERT/Cost issued by pri
vate industries using PERT or by gov
ernment agencies or departments. See
especially U.S. Defense Department and
National Aeronautics and Space Admin
istration, DOD and NASA
PERT
Cost, Systems Design, U. S. Govern
ment Printing Office, Washington, D.C.,
1962, and U.S. Department of the Navy,
An Introduction to the PERT/Cost Sys
tem
Integrated Project Management,
Special Projects Office, Bureau of Naval
Weapons, Washington, D.C., 1962. The
following articles have also proved help
ful: Richard E. Beckwith, A Cost Con
trol
of the PERT System,”
IEEE Transactions of Engineering Man
agement, EM-9, December, 1962, pp.
147-149;
W. Clarke, Activity
Costing — Key to Progress in Critical Path
Analysis,” IRE Transactions on Engineer
ing Management, EM-9, September,
1962, pp. 132-136; Roland Frambes,

“PERT and PERT/Cost in the RFP,”
Aerospace Management, V, May, 1962,
pp. 24-26; J.
Wil
lard Fazar, and J. Roland Fox, “PERT
Gains New Dimensions,” Aerospace Man
agement, V, January, 1962, pp. 32-36;
and Hillard W. Paige, How PERT/
Cost Helps the General Manager,” Har
vard Business Review, VI, NovemberDecember, 1963, pp. 87-95.
2 A. W. Marshall and W. H. Meckling,
Predictability of the Costs, Time
Success of Development, 2d
Corporation, Santa Monica, Calif., 1959,
p. 11.
3 Ibid. The above figures are unadjusted
both for price level changes and, more
important, for modifications that
been made since the initial cost esti
mates. For example, on the above-men
tioned missile project where the latest
cost estimate was 57.6 times the initial
one, this would be reduced to 14.7 if
adjusted for the
Even this

margin of error is highly significant, this
writer feels.
4 In
effort to stimulate the profit
motive and to cut costs for the govern
ment, “incentive” contracts have been
made
for the Department of De
fense since January, 1964. It is
too
early to judge the effects of this policy.
(See article in The Wall Street Journal
which states that
limited number of
incentive contracts showed costs running
about 50 per cent more than anticipated.”
See also “McNamara
Costs, but Of
ficials Wonder
Gain Is Exaggerated,”
The Wall Street Journal, June 11, 1964.)
Some writers think that cost overruns
will cease to be problem with the ad
vent of “incentive” contracts. However,
while incentive contracts have undoubt
edly reduced cost overruns in many in
stances, success has been far from com
plete; i.e., the controversial TFX project
is currently expecting
overrun of
about $.5 billion.
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ZERO DEFECTS AND

YOU

Some acclaim it; some deride it—Zero Defects. This
is the story of one company's experience to date—
and how it put its program into effect.
By Robert M. Smith, Editor

most parts
the intricate manufacturing line
this country saw a multi-mil
necessary to produce a space rock
lion-dollar project — plus hours ofet.
suspense, and years of prestige —
It’s to prevent exactly such mis
abruptly end in anticlimax as Gem
haps that a new concept — Zero De
ini 6 misfired on its launching pad.
fects — is spreading rapidly today.
Briefly, Zero Defects is the con
The suspense built up again —
cept that if only every company
and prestige was recovered — as
the rocket was made ready once
could somehow instill in each of
more and then triumphantly ful
its workers a sense of pride in the
perfection of his own work —
filled its role in making rendezvous
with Gemini 7 several days later.
... so that manufactured goods
would
never have to be rejected on
But the first failure was caused
inspection
by a ridiculous thing, a loose elec
. . .so that hours of expensive
trical plug, something that presum
time backtracking an accounting
ably could have been prevented by
error could be eliminated
a little more care somewhere along
his past month

T
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... so that letters would always
be perfect when presented for sig
nature
. . .then obviously the company
would benefit, and so would its
customers.
That’s the whole theory behind
Zero Defects, a deliberate program
for ensuring that workers do their
jobs right the first time without
coercion or undue pressure.
Does it work?
It has worked beautifully for
some companies. Martin-Orlando,
which created the concept, found
that its rejection rate for hardware
defects dropped 45 per cent the
3538
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The Allison flip chart was distributed to all supervisors for use in employee indoctrination. As the employee ...

first year the program was in effect,
fell another 25 per cent the second
year.
Others, however, report disap

pointing results.
Why this discrepancy? Why do
some concerns swear by the idea,
others discount it?
Since the success or failure of a
Zero Defects program is based
largely on employee belief in it
and determination to make it work,
it seems to be largely a matter of
motivation, propaganda if you will.
If employees are persuaded to ac
cept the concept — and to continue
to accept it after the first wave
enthusiasm has passed — Zero De
fects accomplishes a good deal. If
continuing enthusiasm is lacking,
however, the program rapidly runs
out of steam.
One company’s experience

Let’s see how one company which
has only recently organized a Zero
Defects program prepared the way
for it, the results it has achieved
so far, and the plans it has made
to maintain the momentum so far
achieved.
The Allison Division of General
Motors, located in Indianapolis,
Ind., is a major defense contractor
primarily engaged now in making
heavy duty transmissions and aero
space products. Like so many
other defense contractors, it has a
strong, overriding realization that
lives depend on its products’ being
perfect — not most of the time but
all of the time.
And Martin-Orlando had achieved
Published
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sensational results with Zero De
fects. Allison was, naturally, inter
ested and formed a task force about
a year and a half ago to look into
this new program and see whether
or not it offered possibilities for
Allison.
The task force spent about a
year studying every company it
could find that had inaugurated a
Zero Defects program. These in
cluded North American Aviation,
General Electric, Lycoming, and
Martin-Orlando, the pioneer of the
group.
In the course of its study, the
Allison group decided certain
things. The General Motors divi
sion had had a suggestion system
in effect for several years, with
monetary rewards for those whose
ideas were accepted. It was felt,
therefore, that cash rewards should
not be a part of the Zero Defects
effort.
Allison also decided early in the
game that participation — at every
level — rather than exhortation was
the key to a successful program. So
that’s been their plan — to make the
employees decide the scheme
would work, every type and cate
gory of employee, including the
production worker as well
top
management.
To do this, the campaign to
launch Zero Defects at Allison was
planned as carefully as a military
landing. In May, 1965, the plan for
Zero Defects was presented to top
management, and accepted. From
that point on, the schedule went
into effect — a schedule, inciden
tally, that was completely planned

and timed by PERT techniques.
Introduction of the program to
all employees was scheduled for
August 2. And every other phase
of the plan was geared to that date.
The ‘teaser’ approach

First of all, the planners bor
rowed a technique long familiar to
movie promotors — the “teaser.”
Allison starts its work day early. So
it launched a 6-7 a.m. radio pro
gram on a local Indianapolis sta
tion aimed primarily at its own em
ployees. The program was like most
early morning shows — some music,
some weather, some traffic reports,
some news. But it always had tag
lines of the “What’s going on at
Allison? Something’s up,” variety
liberally sprinkled in.
So, for five days a week, for one
hour a day Allison’s 14,000 em
ployees had their curiosity stimu
lated. What was going on at Alli
son?
The secret was well kept for the
better part of a month. Even the
letter of invitation to a general
management meeting on July 27
didn’t specify what the meeting
was all about. Held at Clowes Hall
of Indianapolis’ Butler University,
the meeting introduced the Zero
Defects concept to management
with quite a little fanfare. Speakers
included Lt. Gen. Thomas P. Ger
rity, Deputy Chief of Staff for
Systems and Logistics, U. S. Air
Force. He was backed by good
Allison customers: W. A. Pulver,
of Lockheed Georgia; Major Gen
eral Roland P. Anderson, Com39
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... read the simple statements, the supervisor used the detailed statement on the reverse of the next card as a talk outline.

manding General, U. S. Army Wea
pons Command; and Rear Admiral
J. P. Sager, Assistant Chief for
Production and Quality Control,
BuWeps, U. S. Navy. All warmly
endorsed the Zero Defects idea on
the basis of personal knowledge
and experience of what it could
accomplish.
Simultaneously with the manage
ment meeting on the 27th, every
Allison employee received a letter
introducing the Zero Defects idea,
and two days later, on the 29th,
received a brochure explaining
it in some detail. In the interven
ing two days, each supervisor re
ceived a special packet of materials
and training aids to be used in in
doctrinating workers. This package
contained a booklet on how to hold
an effective conference, a detailed
explanation of the program, and a
small flip chart with each card
printed on both sides. One side
each card carried salient points of
the plan; the reverse of the next
card to be shown the worker bore
a more detailed explanation em
phasizing the same points. Thus, as
each worker was shown a card
making a few simple points, his
supervisor was looking at the de
tailed outline for a talk making the
same points in greater detail. The
more articulate used it as an out
line; some simply read what was in
front of them.
But almost all workers got the
message.
Supervisors talked to employees
on Monday, August 2, and those
employees who accepted the plan
were given pledge cards to sign,

and a small enamelled button to
wear signifying they had signed
the Zero Defects pledge. For the
entire scheme has been voluntary
since its inception. No worker is
pressured to sign a pledge card or
promise to support the program.
This has been a deliberate deci
sion. Allison feels the program will
be more effective and will have
more wholehearted support as long
as it is the worker’s own decision
as to whether he will participate
or not. If he signs the pledge, and
wears the Zero Defects emblem, he
does it of his own free will. Pre
sumably he will respect the pro
gram and try to live up to its pro
visions that much more.
Union agreement? That was ob
tained at a meeting on July 28,
immediately after the general man
agement meeting. The presentation
was an exact duplicate of that made
to management the night before,
and the proposition was a simple
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one: Every worker was to be asked
to agree to participate in a pro
gram which would ask him to do
his job right the first time. And he
was to be asked to join, not forced
to join.
Company propaganda made the
point simply in a brochure pre
pared for all workers:
“Zero Defects is an attitude — a
healthy attitude whereby we com
mit ourselves to doing the job right
the first time. It is an attitude that
challenges the unsound philosophy
that it is only human to err. We
won’t permit the supermarket cash
ier to short-change us on one of
our purchases, nor do we make the
mistake of going home to the wrong
house several times a month. We
know we can’t occasionally forget
to pay our income taxes and we
wouldn’t accept an occasional error
in our paycheck. These are mis
takes people do not make on pur
pose. They are just silly errors. But

MY ZERO DEFECTS PLEDGE

I affirm my pride in my work and declare my dedica
tion to a high standard of performance in keeping
with my best skill and judgment.

I believe

that all Allison employes should be dedi
cated to the idea of doing their jobs right the first time
in the true tradition of craftsmanship.

I pledge

my individual efforts in the pursuit of this

goal.

EMPLOYE
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does not eliminate the neces
sity for having a quality control
program
well.
Inspection programs are
strict

at Allison as they have ever been.
The theory, however, is that
eventually the idea of making work
ers themselves more responsible,
more prone to take care and to
check their own work, will pay off,
if not in decreased expenses, at
least in greater reliability of every
thing the company produces.
Has it worked?
So far, yes. Allison finds that af
ter an initial period in which error
rates were climbing steadily (most
ly because workers were becoming
accustomed to finding and record
ing them), they have dropped dra
matically. Now that the program
has been under way for more than
six months, the following results
can be reported:
Accounting shows a reduction
more than 17 per cent in errors re
isn’t it just as silly to tighten a
set its own standards of measure
ported. The sales and service de
locknut improperly, type an error
ment, there was no real competi
partments are counting typing er
into a letter, overlook the mistakes
tion between departments. The only
rors, packaging errors, etc., and re
made in a blueprint or planning
basic rule was:

port a 44 per cent reduction. En
sheet, or put a part on backward?
Anything that had to be done
gineering, with an active program,
No, we don’t make these errors if
over was an error.
shows a 50 per cent decrease in
we are thoughtful about the job
So each unit has its own way of
measured
errors. Product assurance
we are doing.”
measuring accuracy, subject only
shows
a
19
per cent decrease. Pro
The unions agreed to the pro
to the condition that some kind of
duction
control
reports over a 41
gram.
record be kept. There is no check
per
cent
decrease
in receiving slip
Following the Thursday and Fri
ing back and forth between de
errors
alone.
Manufacturing
reports
day meetings between supervisors
partments, except in drafting,
some
departments
show
an
18 per
and personnel, the next week saw
which, obviously, is apt to find en
cent reduction in defects. Experi
a general release of news
the
gineering errors when translating
mental assembly has done errorZero Defects program to the In
specifications to blueprints. Errors
free work for a 30-day period. One
dianapolis community, and contin
found there are faithfully report
transmission assembly department
ued indoctrination of the Allison
ed back to engineering.
ran nine weeks without an assembly
workforce. The company newspa
Even office areas, which have
error. Purchasing reports a 14 per
per devoted three of its four pages
never been subject to quality con
cent to 72 per cent reduction
to the Zero Defects plan, report
trol measures in the past, are in
various areas.
ing in detail the events of the
volved in the program. Accounting,
Can this be maintained?
previous week. The morning radio
for example, found that many shop
Only time will tell. But Allison
program hammered at the theme.
time tickets used for budgetary
is sold on the program to the point
Posters appeared in employee cafe
control in one large department
where the company is determined
terias and management restaurants,
were filled out incorrectly. By
it will work. And the monthly mail
and in every corridor of the exten
working closely with this depart
ing of Precision, the morning radio
sive Allison buildings. And employ
ment, these errors were slashed by
program, the constant reminders in
ees began receiving two monthly
more than half in just a few weeks,
the house publication, the contin
publications, Precision and Zero-In,
resulting in a savings of many man
uing emphasis through posters —
both devoted exclusively to Zero
hours required for correction and
even the letters — Z.
— typed af
Defects.
rewriting. Similar examples were
Meanwhile the mechanics
put
ter the stenographer’s initials on
found in salary time tickets and the
ting the program into effect were
individual preparation of expense
letters that go out, give hope that
being devised by each department
reports.
the program will continue to be
on its own. Since each department
successful.
Obviously, the Zero Defects pro
Published
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One of the greatest problems in instituting work measurement
techniques is employee resistance. Here’s a case study of how
a deliberate program of winning employee participation in
developing the work measurement plan was used in —

PROMOTING ACCEPTANCE OF
COST REDUCTION PROGRAMS
by John Birkofer
Arthur Andersen & Co.

“It could not be applied in our
applied, work meas
type of operation.”
urement techniques are a valu
able tool in assisting management Different though these objections
may appear to be on the surface,
to control office costs. This state
many of them go back to the same
ment is widely accepted — in prin
underlying problem. Managers are
ciple. In practice, however, the use
afraid that a cost reduction pro
of these techniques as a continuing
gram will fail because employees
part of the management informa
and
supervisors will not accept the
tion and control system tends to be
disciplines imposed by such a pro
limited to a relatively small number
gram and will react with active or
of companies.
passive resistance.
Why? What causes the gap be
This is a valid problem. It is
tween theory and practice? When
generally understood that the suc
managers are asked why they have
cess of any program involving
not developed and maintained pro
change is directly related to the
grams of clerical cost control, they
degree of acceptance it receives
often come up with answers such
from the personnel concerned.
as these:
It is not, however, an insoluble
“We tried it, and it didn’t work.”
problem by any means. Much can
“It would have an adverse effect
be done to promote acceptance
on morale.”
cost reduction programs. One pow
“We don’t have anyone with the
erful tool is participation. There is
technical background and training.”
roperly

P
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much evidence to indicate that peo
ple tend to accept and foster their
own ideas and programs, or those
in which they have taken an active
part. Pride of authorship is a pow
erful motivating force.
How is this done? possible ap
proach can be illustrated by out
lining an actual case history from
our own consulting experience.
Problem

We were engaged by a large
manufacturing company to review
the operation of a central billing
department. In management’s opin
ion, the department was inefficient.
It was providing poor service, as
evidenced by continual complaints
from the field about delays in re
ceiving credit. Yet at the same time
it seemed to be overstaffed. The

39
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company systems staff
had conductServices,

er than
byNo.
direct
payroll reduction.
wereissue]
solicited. As recommendations
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Vol. 3,
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ed a ratio delay study, a random
This decision was conveyed to
for change were developed they
sampling study of workers’ activi
employees of the department by
were discussed with supervision,
ties and their utilization of their
supervision.
modified, and put into effect as
time. This study had indicated 25
soon as possible after agreement
per cent excess time in the depart
was reached. The process of devel
Credits section
ment.
oping acceptance through partici
Since the approach used was the
The department head and his
pation had begun.
same throughout the department,
supervisors had ignored recommen
The review of the sequence of
we will limit the discussion to the
dations that the staff be reduced
operations and flow charts brought
credits and special programs sec
improve personnel utilization. How,
to light several factors that were
tion by way of illustration. This
they asked, could they reduce the
contributing to low utilization of
section, which consisted of twelve
staff without a further deterioration
personnel and poor service.
clerks and a supervisor, was re
in service? The answer had not
sponsible for issuing credit on re
been provided in the initial study;
Organization
turned goods and for discounts
hence there was no acceptance.
attributable to special sales promo
One of the basic problems was
tions.
the way in which the section had
Basic approach
Preliminary discussions with the
been organized to process claims.
The objectives of our review
supervisor showed that he spent his
Each clerk was assigned a geo
were to find a way of reducing costs
time reviewing claims for adequacy
graphic section of the country con
and improving service and to imple
of the information contained in
taining a certain number of cus
ment a control system that would
them, answering questions, and
tomers; she only processed claims
enable supervision to maintain the
handling correspondence. To a
received from customers in her
improvement.
large extent his duties were clerical
territory.
The approach to be taken was
rather than managerial. He was not
Assignment of personnel on this
discussed in detail with the super
actually supervising.
basis tends to have some undesira
visors. In essence, it was as fol
As in any systems review, our
ble results. The work is not equally
lows: to review the organization
first step was to document in de
distributed, for not all customers
structure, combining and clarifying
tail the activities being performed
necessarily send in claims nor do
functions where appropriate; to re
by the employees and the sequence
those who do necessarily send in
view and revise methods and pro
of operations. This was done by in
the same number of claims. A clerk
cedures using the classic work sim
terviewing all the clerks. In the
with a low inventory of work is
plification techniques of combining,
interviewing, we asked not only for
likely to slow down her output sub
simplifying, eliminating, and modi
consciously. After all, no great
the details of how a job was done
fying; and to develop and install
but also for any criticisms or sug
pressure is being put upon her. The
controls that would enable super
clerk with an abnormally high in
gestions for improvement the clerks
vision to relate the volume of work
ventory, on the other hand, may
could offer.
to the time required to do the work.
step up her activity for a short
The results were reviewed daily
Any reduction in payroll cost
with the section supervisor and the
period of time, but her output will
resulting from the changes was to
department head for completeness
tend to fall off if she sees that her
be achieved through attrition rath
and accuracy, and their comments
associates are not so burdened or if

Requiring clerks to process claims by geographic region kept some overworked, some almost completely idle.
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Clerks sometimes had to search the entire department to locate an invoice that had been taken from the file.

she fails to make any progress in
reducing her backlog.
In this case, the clerks’ inven
tories of unprocessed claims ranged
from a low of 10 to a high of 110.
Obviously, the complaints were
coming from those with the large
inventories.
Discussion with the clerks and
the supervisor indicated no particu
lar advantage in having a clerk
associated with a particular custo
mer or territory. Accordingly, indi
vidual responsibility for a particular
district was abolished. In effect,
the clerks were organized as a
pool, and claims were assigned
on the basis of the clerk’s avail
ability.
Several of the clerks told the su
pervisor that they liked the change
— “Now everyone has the same
amount of work to do.” This pro
vided tangible evidence of accep
tance at the clerical level.
Procedures

Another problem affecting the
productivity of the clerks was the
procedure being used. In order to

issue credit, the clerk had to locate
the original invoice to verify the
price and determine the amount
the allowance, and she had to cross
reference the invoice to the credit
memo to show that credit had been
allowed. If the invoice was not in
the file, the clerk would check
throughout the department in an
attempt to find it. In a department
of some sixty people, processing
approximately 25,000 invoices a
month, this task could be very
time-consuming. It also injected a
considerable element of variance
into the time required to process
an invoice since it was impossible
to predict whether the missing in-

JOHN R. BIRKOFER is a
manager in the admin
istrative services division
of Arthur Andersen &
Co. in New York City.
He received his
de
gree in economics from
the Wharton School of
Finance and Commerce
of
the
University
of
Pennsylvania in 1952. Mr. Birkofer is co
author of an article on work scheduling and
controlling techniques which appeared in
Administrative Management magazine.
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voice would turn up on the first
desk or the sixtieth desk.
The practice of searching for
missing invoices was immediately
stopped. Instead, the credit clerks
were instructed to insert “flags” in
the invoice file. When the file clerks
replaced the invoices, the presence
of a flag showed that that invoice
was wanted by the credit section.
It was returned to the supervisor
to match to the claim and reassign.
Benefits

This minor change had several
benefits. It eliminated much of the
possibility of variance and thus did
away with a major excuse for poor
performance on the part of the
clerk. It eliminated the risk of ad
ditional wasted time if the invoice
were sought a second time while
it still was not in the file. It gave
the supervisor increased control
over the claims; since these claims
were kept in a separate file, the
supervisor was continuously aware
of claims that were potentially de
linquent.
The clerks themselves were
4144
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Under the new procedure, the supervisor assigned work
in equal batches to each clerk, timing the assignment.

What management wanted:

a method of developing a
standard that would

not upset the routine of
the office, that would

incorporate the clerk’s
performance into the

final result, that
would be fair to
both clerk and company.
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42 by eGrove, 1966

wholeheartedly in favor of this
change. It eliminated the frustrat
ing experience of expending a lot
of effort without accomplishing
anything. Thus, acceptance of the
program by the clerks was further
facilitated.
Work measurement

As the first step in establishing
supervisory control over the clerks’
performance, it was necessary
determine what constituted a rea
sonable amount of time in which
process a claim. The various work
measurement techniques available
to us were discussed in detail with
the supervisor and with manage
ment to determine which was the
most appropriate and would be the
most acceptable in the circum
stances. The various techniques con
sidered included time study, MTM
(methods-time-measurement), mas
ter standard data, clerical logging
of individual activity, and historical
performance record analysis.
What management wanted was
a method of developing a standard
that would not upset the routine
the office, that would incorporate
the clerks’ performance into the
final result, yet that would provide
a measure that was fair to both the
clerk and the company. According
ly, we decided to establish a “stan
dard” based on the actual perform

ance of the clerks in a controlled
environment.
When we began testing perform
ance to establish standards, we
changed the method of assigning
work. Under the new method, af
ter the claims had been reviewed
by the supervisor they were count
ed and put in batches of equal size.
Instead of being put into the tub
file for processing at the option of
the clerk they were held under the
control of the supervisor. The clerks
came to him for their assignment.
When he assigned a batch, he
made a record of the clerk’s name,
the number of units, and the start
time. When the batch was returned,
he logged the finish time. Nothing
was said or done to indicate to the
clerk that anything other than nor
mal output was desired. When the
batch was returned, however, the
clerk was asked whether any prob
lems or difficulties that interfered
with normal processing had arisen.
Backlog vanishes

The advantages of directly as
signing the work and discussing
and eliminating processing prob
lems immediately became apparent
in the effect on the backlog. By the
end of two weeks it had declined
to 250 claims. The supervisor was
astounded. He was beginning to
realize that he indeed might have
45
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too many Management
people. He Services:
was seeing
clerksof to
other departments
to fill Vol. 3 [1966], No. 1, Art. 11
A Magazine
Planning,
Systems, and Controls,
existing vacancies.
things that he had never been
This decision was transmitted to
aware of before. In fact, he was
the clerks with an explanation em
supervising.
phasizing that there was insuffi
cient work to keep everyone busy.
Standard
The clerks who were transferred
accepted it with good grace. So did
Taking the performance data
those who remained; since they
that had been accumulated during
now knew what was expected from
this test period, we converted the
them, they realized they were not
unit and time information to a
being overburdened.
claims per hour performance rate
There was a slight drop-off in
for each batch. This rate was then
productivity while the clerks ad
posted to another work sheet.
justed to the new situation. How
A pattern began to emerge. Some
ever, continued assignment of the
rates were very high and some were
work by the supervisor and fre
very low. The majority, however,
quent discussions with the clerks
were distributed around a few rates
their work performance quickly
per hour in a normal curve effect.
corrected this problem. Indeed, the
Thus, it was a simple matter for the
clerks’ productivity increased fur
supervisor to choose a reasonable
ther over the following months,
“standard.” There was no question
providing the best possible indica
in his mind about the validity of
With volume and
tion that the changes had been ful
the data. He had recorded the data
"standards" established,
ly accepted.
himself, and the rates represented
the actual performances of the
it was a simple matter
clerks.
Conclusion
During the period when per
to determine the
formance was being tested, we also
In the case just reviewed, care
proper manning to
developed volume information for
ful attention to the human relations
the preceding year. These figures
aspects of the situation nurtured
maintain the desired
were reviewed with the supervisor
positive attitudes that resulted in
and the department head to obtain
level of service.
complete acceptance of systems
their agreement.
change. Similar success should be
The computation indi
attainable in most cost reduction
programs. The major precepts that
cated that 40% of the
Manning
emerge from this case study may
manpower was in excess.
be summarized as follows:
With volume and “standards”
1. Remove the fear of the un
established, it was a simple matter
known by informing personnel that
to determine the proper manning
they will not lose their jobs as a
to maintain the desired level of
result of the study.
service. The computation indicated
2. Work closely with the clerks
that 40 per cent of the manpower
and
supervisors, and incorporate
was excess. The supervisor was
their
thoughts and ideas wherever
shocked, but we reviewed the de
possible.
velopment of the basic data with
3. Install changes only after the
him. The volume level was correct,
proposals have been thoroughly
and the standard was reasonable;
reviewed and general understand
the conclusion was inevitable. Both
ing and agreement have been
the supervisor and the department
achieved.
head conceded that they were over
4. Emphasize that the new sys
staffed.
tem is equitable because it pro
The need for some kind of action
vides a reasonable basis for evalu
was highlighted by the fact that
ating performance.
the section was rapidly running
5. Improve the supervisor’s abil
out of work. Claims for credit were
ity to evaluate clerical performance
entering processing even before the
objectively by providing a per
invoices had been filed from the
formance yardstick against which
branch offices. The decision was
all of the clerks can be measured.
made to transfer the unneeded
January-February, 1966
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The very term operations research intimidates many
businessmen. Yet OR is not entirely a matter of ad
vanced mathematics. This article suggests —

A SIMPLE METHOD
OF LINEAR PROGRAMING
by Marvin Tummins
University of Michigan

any businessmen and account

M

ants are afraid of operations
research because they associate
with abstruse mathematics and eso
teric computer programs. They
despair of ever understanding an
OR study, much less conducting
one.
It is true that most operations re
search techniques are based on
principles that require a knowledge
of higher mathematics and that
their application to complex prob
lems often depends on the avail
ability of electronic data processing
equipment. The amateur would be
ill advised to embark on the largescale use of operations research
without the aid of qualified spe
cialists.
Nevertheless, there are a few
standard—and effective—OR tech
niques that have been simplified in
practice to the point where they
require little more than an under
standing of high school algebra.
44 by eGrove, 1966
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With a little study management
analysts should have no difficulty
in
it learning how to recognize, set
up, and solve many of the prob
lems in this category. The result
should be an improvement in de
cision making.
Transportation method

One of these simplified tech
niques is known as the transporta
tion method of linear programing.
Linear programing is a mathe
matical technique for selecting the
best or optimum solution from
many possible alternatives. It is
suitable for, among other things,
problems of allocating scarce re
sources (men, material, machines,
and the like) to the attainment of
some specific objective.
The most widely applicable pro
cedure for solving linear program
ing problems, the so-called Simplex
method, was described in an earlier

issue of Management Services
(see M/S, September-October ’64,
p. 21). This technique can be used
on any linear programing problem,
but it is time-consuming and fre
quently requires the use of an elec
tronic data processor because of
the large number of calculations
that must be made.
The alternative method

The transportation method, on
the other hand, is simple to use
and seldom calls for a computer.
It is, as will be more fully ex
plained later, suitable only for cer
tain types of problems. As the name
implies, it was originally developed
to determine the lowest-cost ship
ping routes, but it also can be used
for a variety of problems that do
not involve transportation.
The purpose of this article is to
explain the transportation method
of linear programing and show

Management Services
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how it can Management
be applied toServices:
problems
moveofseasonally
and whose
A Magazine
Planning, Systems,
andstorage
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commonly encountered by indus
entails carrying costs. The problem
trial managers. The examples given
of storage capacity is also included
are not intended as models; they
in the illustration.
are presented to illustrate the pro
The amount of data in each ex
cedures utilized and to suggest
ample is intentionally kept small to
other possible areas of application.
encourage the reader to try his
It is hoped that they will enable
hand at solving them. The purpose
the reader to identify problems
is to stimulate the reader to further
whose solutions could be obtained
study so that he can consider use
through the use of the transporta
of the procedures on his own opti
tion method and to see how that
mization problems.
technique could be applied in
quantitatively evaluating alterna
Plant capacity
tive courses of action. At a mini
mum, it is hoped that they will
Management is evaluating a pro
stimulate the reader’s interest in
posal to increase production ca
linear programing and encourage
pacity although present productive
him to read further in the field.
capacity is greater than anticipated
demand. The data in summary
form are presented below:
Problems
1. Anticipated Market Demands
Two management planning prob
by Market Area per Period:
lems, one a plant expansion pro
Market Area A
600 units
posal and the other a purchase
Market Area B
300 units
scheduling problem involving sea
Total
900 units
sonal price variations, are used
Tiro management planning
2. Present Plant Capacity per
illustrate the technique and sug
Period:
gest other possible applications. A
problems, a plant expansion
Plant X
700 units
third problem demonstrates in de
Plant Y
500 units
tail the method of making solution
proposal and a purchase
modifications in order to arrive at
Total
1,200 units
scheduling program, can
an optimum.
3.
Excess
Productive
Capacity
In the first problem two market
illustrate the technique.
per Period:
300 units
areas are being supplied from two
producing plants. Although the
4. Variable Production Costs
present capacity of the two plants
Plus Shipping Costs per Unit:
exceeds anticipated market de
From Plant
To Market
mands, the construction of a new
Areas
plant, more favorably located, is
B
being considered. Also under con
$40 $55
sideration is the desirability of
Y
$50 $38
closing one of the existing plants.
5. A proposal to construct another
In making this decision, all
Plant A, more favorably located,
plants must be viewed
a single
which will be able to supply
operating unit, not as individual
Market Area A at a variable cost
decision centers. Since the objec
of $30 per unit (production costs
tives of individual operating units
often conflict, management must
discover and resolve such conflicts
if the total operating program is to
MARVIN TUMMINS, Ph.D.,
CPA, is professor of ac
be optimum. The transportation
counting at the McIntire
method of linear programing seems
School of Commerce of
to be a particularly useful device
the University of Vir
ginia and a consultant
for investigating alternative deci
to the Virginia Council
sions arising in the management
of Highway Investiga
multi-unit operations.
tion and Research. For
merly he taught ac
The second example develops an
counting at the University of South Caro
optimum acquisition schedule for
lina, the University of Georgia, and Louisiana
State University.
purchases of items whose prices
January-February, 1966
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This issue]
possible solution is summar
Area B at a cost per unit of $39 is
determine the optimum supply
ized in Table 1.1b, which is Table
schedule using the proposed new
1.1a with assignments.
plant. Comparison of the costs of
Under the schedule contained
TABLE 1.1a
these schedules suggests courses
Table 1.1b, Plant X would produce
action.
600 units and ship them to Market
BASIC TRANSPORTATION FORMAT
Area A; its idle capacity would be
equivalent to 100 units. Plant Y
Supply schedule
would supply Market Area B and
A very precise arrangement that
would have an idle capacity equiv
facilitates analysis of the problem
alent to 200 units.
data is presented in the basic
transportation format, Table 1.1a,
TABLE 1.1d
on the left. Rows and Y of Table
1.1a list plant capacities. The foot
TABLE 1.1b WITH EVALUATION OF
UNUSED CELLS
ings of Columns A and B contain
market demands. The slack column
A
B
Slack
being evaluated. The capacity of
contains
the
excess
capacity
this new plant is to be 500 units
40
55
0
terms of units of production. The
per period, thus increasing excess
(600)
-17
(100)
700
total excess capacity currently is
capacity to 800 units per period.
Y
50
38
0
300 units.
The cost of the new plant is to be
The upper right hand corner of
4-10
(300)
(200)
500
$40,000.
each
cell
contains
the
total
variable
Management must determine
600
300
300
1,200
 the
cost of supplying one unit from
expected gains to be derived from
each plant to each market area;
the new plant construction, par
for
example, Plant
can supply
ticularly since an increase in ca
one
unit
to
Market
Area
A at a cost
The next step is to determine
pacity is apparently not warranted.
of
$40
per
unit,
and
Plant
Y
can
whether
the initial solution is op
The first step is to determine the
supply
this
area
with
one
unit
for
timum.
(Although
there are several
best or optimum supply schedule
$50. The cost of not producing a
short-cut evaluation routines avail
unit or the cost of a slack unit is 0
able, the reader is not wasting time
because
the
variable
costs
go
to
0
in
learning the basic procedure
TABLE 1.1b
if no units are produced.
be presented because it is needed
INITIAL SOLUTION
An initial solution may be de
in modifying solutions.)
veloped in several ways. In Table
In order to determine the incre
1.1b on the left an analysis of Table
mental gain or loss (a gain is a de
1.1a suggests that Market Area A
crease in total costs, a loss an in
might be supplied from Plant X
crease) associated with solutions
and Market Area B might be sup
other than the one in Table 1.1b,
plied from Plant Y. This would
an evaluation routine is introduced.
leave 100 and 200 units excess ca
In this routine, each unused cell is
pacity in
and Y, respectively.
examined to see whether a lower-

TABLE 1.1c
A SUMMARY OF THE EVALUATION OF UNUSED CELLS IN TABLE 1.1b

Cell to be
Evaluated

XB

Add One
Unit to
XB

Slack

Cost

Subtract One

Cost

Increase

Unit From

Decrease

55
0

X Slack

YB

0
38
38

55
Change would increase total cost by $17 per unit.

YA

YA

X Slack

50
0

Slack
XA

50

0
40

40

Change would increase total cost by $10 per unit.
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creasing
costs.
Thus the solu
cost combination
of moving
units
TABLE
B and Controls, Vol.
from plants to market areas can be
tion
of
Table
1.1b
is uniquely
COST SUMMARY-TABLE 2.1a
optimum;
any
other
solution or
developed.
Cost Per
supply schedule would be more
All problem restrictions and lim
To
Amount
From
Unit
Total Cost

itations must be observed in setting
costly.
A
100
$40
4,000
up each possible solution. In this
The cost of the supply schedule
B
300
38
11,400
A
500
30
15,000
utilizing present capacities is taken
case, that means that each area’s
$30,400
Total
from Table .1d and summarized
market demand must be met in
in Table A on this page.
full, that stated production ca
pacity (for each plant and in total)
if a unit is subtracted from YB it
must not be exceeded, and that all
New plant
must be added to Cell Y Slack and
production capacity must be as
a unit must be subtracted from
The next problem is to determine
signed. (The last' requirement is
Cell X Slack.
the optimum supply schedule and
met in our example by assigning
This evaluation routine may be
its costs under the assumption that
viewed as a movement from one
the new plant is to be constructed.
side
of
the
river
to
the
other
and
This supply schedule is presented
TABLE A
back
again
to
the
initial
starting
in Table 2.1a, lower left.
COST SUMMARY-TABLE 1.1d
point
(the
unused
cell
to
be
evalu
Cost Per
ated) via stepping stones, with the
From
To
Amount
Unit
Total Cost
stipulation
that if the first step is
TABLE C
X
A
600
$40
$24,000
forward (a column movement) the
Y
B
300
38
11,400
COST SUMMARY-TABLE 3.1a
next step must be to the side (a
Total
$35,400
Cost Per
row movement), the next forward,
Amount
Total Cost
Unit
From
To
etc., and vice versa. This procedure
$50
$ 5,000
100
A
is known as the northwest corner
B
300
38
11,400
the unsold production capacity to
500
30
15,000
A
rule
since
the
cells
are
loaded
slack.) These restrictions are
$31,400
Total
starting with the upper lefthand
known
“rim restrictions.”
corner
and
then
moving
to
the
right
In evaluating alternative com
and downward. Practice evalua
binations to the solution presented
tions
compared with the following
in Table 1.1b the following steps
The cost of the optimum supply
solution
will quickly permit the
are taken.
schedule utilizing the proposed
Start at the upper left hand
corner of Table 1.1b and move the
eye to the right. The first unused
cell is under Column B. This cell is
called XB as it is located in Row
X and Column B. Moving one unit
into this cell would increase costs
by $55. However, since rim require
ments must be satisfied, if one unit
is added to XB, one unit must be
subtracted from Cell YB in order
that Area B’s need for 300 units
may be met. Similarly, in Row Y,

TABLE
OPTIMUM SUPPLY SCHEDULE
USING PROPOSED NEW PLANT

B

A

+21

(100)

(300)

700

(200)

500

+10

500

800

1,700

39

30

600

(600)

38

50

+10

0

55

40

(500)

Slack

+ 11

300

TABLE 3.1a
OPTIMUM SUPPLY SCHEDULE
RETIRING PLANT

B

A
50

(100)

38
(300)

(100)

500

+21

+20

500

300

100

1,000

30

(500)

600

0

39

reader to gain an understanding of
this evaluation routine.
summary of the evaluation of
unused cells is presented in Table
1.1c on page 46, and then values
are placed in Table 1 1d on page
46.
careful and thorough review
of these evaluations should result
in a complete understanding of
this evaluation routine.
The evaluations summarized in
Table 1.1d indicate that none
the unused cells can be incorpor
ated into the solution without in

2.1a
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plant addition is contained in Table
2.1a and is summarized in Table
B, center column, this page.
comparison of the costs utiliz
ing present capacity with the opti
mum costs using proposed addi
tional capacity indicates a saving
per period of $5,000 ($35,400 —
$30,400) per period. The cost of
the new plant is to be $40,000;
thus the number of payback pe
riods is 8* ($40,000 ÷ $5,000).
A check of Table 2.1a shows that
under the proposed plant expan
sion Plant X would be operating at
about 14% of capacity (100 ÷
700). Thus, the question of the ef
fect upon costs of retiring Plant X
arises.
The supply schedule assuming

* Although the conventional payback
ranking index is under attack because it
is not a measure of profitability, it re
mains a commonly employed measure of
project acceptability. However, if the
analyst so desires, discounted cash flow
could be incorporated into the above
analysis.
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3.2a
A SUMMARY STATEMENT OF PURCHASING PROBLEM
April

March

February

January

Inventory

8

10

M

6

M

M

10

12

M

M

M

12

M

M

M

M

12

14

16

10

12

0

December

12,000

January

12,000

February

12,000

March

12,000
14

April

12,000

Items
Required

4,000

8,000

that Plant X is retired is presented
in Table 3.1a on page 47.
A summary of the costs of the
optimum supply schedule con
tained in Table 3.1a is shown in
Table C on page 47.
The retirement of Plant X would
increase total supply costs per
period by $1,000 if the plan in
Table 3.1a is compared with that
in Table 2.1a (in which all three
plants are used).
comparison of
Tables 1.1a and 3.1a, the optimum
using present capacity and the op
timum adding a new plant and
closing Plant
shows a cost re

2,000

6,000

4,000

duction of $4,000 per period
($35,400 - $31,400). If it is as
sumed that the net proceeds from
sale of Plant X would be $10,000
and if this figure is applied against
the $40,000 cost of Plant Z, the net
cost of Plant Z would be $30,000.
This net expenditure of $30,000
would reduce supply costs by
$4,000 per period, which indicates
a payback interval of 7.5 (30,000 ÷
$4,000) periods.
Comparison of the problem solu
tions, using the number of pay
back periods as the measure of ef
fectiveness, indicates that the third

TABLE
THE DETERMINATION OF AN INITIAL AND OPTIMUM SOLUTION TO
PURCHASING PROBLEM

January

February

March

12

6
January

X

(8,000)

8
(4,000)

X

X

(2,000)

X

12
(2,000)

0

12,000

10

12,000
14

10

0
8,000)

12,000

(12,000)

12,000

(4,000)

( 8,000)

12,000

4,000

36,000

60,000

12

March

0

( 8,000)
12

10
0

10
February

16

14



2

(4,000)

Items
Available

Inventory

April
12

10
December

14
10

4
April
Items
Required

X

X

4,000

8,000
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Items
Available

Slack

6,000

2,000

36,000

60,000

plan, addition of Plant Z and re
tirement of Plant X, is preferable.
Purchase scheduling

In the second illustration, man
agement is faced with the problem
of meeting a projected demand for
supplies when prices follow a sea
sonal movement. The problem also
is complicated by limited storage
capacity, preventing full acquisi
tions in low-cost periods, and by
carrying costs. The problem data
in summary outline form follow:
1. Anticipated seasonal prices:
December $ 8.00 per item
January
6.00 per item
February 10.00 per item
March
12.00 per item
April
4.00 per item
2. The storage capacity is 12,000 units.
3. Carrying costs per item are
estimated to be $2.00 per month;
for example, an item purchased in
December to be used in January
costs $8.00, but the cost of the
same item when purchased in De
cember for use in February is
$10.00 (8 + 2), and its cost when
purchased in December for use in
March is $12.00 (8 + 2 + 2).
4. Supplies available for pur
chases at the anticipated seasonal
prices exceed the storage capacity;
thus, availability of supplies is not

51
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an effective
constraint Services:
and mayA be
4.1c
Management
Magazine
of Planning,
Systems,
Controls,
1, Art. 11
market
areas wants
to and
develop
an Vol. 3 [1966], No.TABLE
ignored.
optimum supply schedule. The
B
A
5. There is no beginning in
problem data and solution proce
10
0
ventory, and there is a one-month
dures follow:
lag between order dates and de
1. Market Demands by Area
45,000
45,000
livery dates; items purchased in
per Period:
6
12
0
January may not be used to fill
Market Area A
units
35,000
5,000
Slack
January needs. All orders and de
Market Area B
20,000 units
8
liveries
are treated as if they were
80,000
50,000
20,000
10,000
Total
70,000 units
made on the first day of the month.
2. Plant Capacities per Period:
The time lag restriction is en
Plant X
45,000 units
forced in the transportation model
Plant Y
35,000 units
by the use of a “high-cost” penalty
shown in Table 4.1b on the left.
Total
80,000 units
coefficient, which must be greater
After assignment of 45,000 units
3. Production Plus Shipping
than any cost increment that will
to Cell XA, Row X is complete.
Costs (Variable):
be developed in cell evaluations.
Column needs 5,000 more units,
From
To
The January-January cell in Table
and 35,000 are available in Row
Plant
Market Area
3.2a on page 48 contains a cost
Y; thus,
units are assigned to
A
B
coefficient of “M,” which may be
cell XA as indicated in Table 4.1c
8
10
interpreted as a million dollars or
above.
6
12
Y
as “must not happen.” In hand
Row X and Column
now are
computations these cells may be
complete. This leaves Row Y. Cells
crossed out and eliminated from
YB and Y Slack are the only two
the evaluation procedures. The
cells available for assignments. Cell
TABLE 4.1b
second technique is used in Table
YB is assigned 20,000 and Cell Y
3.2b on page 48.
Slack is assigned 10,000. These as
Table 3.2b contains an optimum
signments are shown in Table 4.1d
purchasing schedule. However, the
below.
zero evaluation in the unused cells
The next step is to determine
indicates that there are other
equally desirable solutions avail
able. If, for reasons of criteria
TABLE 4.1d
not included in this transportation
model, the user wishes to postpone
NORTHWEST CORNER PROCEDURE
his purchases until the last possible
moment, then a determination of
4. Capacities exceed demand by
10,000 units.
Table 4.1a on the left summar
TABLE 4.1a
izes these above data into con
venient computational form for the
transportation method.
The row endings (horizontal)
indicate plant capacities, and the
column footings indicate market
whether this solution is optimum or
demands. The slack column indi
not (see Table 4.1e on page 50).
cates that plants, either one or both,
will operate at 10,000 units below
Evaluation of Cell XB
capacity. The cost of not producing
Increase
Decrease
a unit or the cost of idle capacity
10
8
necessary to produce one unit is 0
the other schedules would be
6
12
because only variable costs are be
necessary in order to find that op
16
20
ing used in the program.
timum schedule which delays
The next step is to get a trial pro
purchases the longest.
Net Decrease Per Unit $4
gram or supply schedule. Cell XA
Evaluation of Cell X Slack
is used as a starting point. How
Solution modifications
Increase
Decrease
many units can be assigned without
0
8
In the third example, containing
violating rim restrictions? The ca
6
0
an introduction to solution modi
pacity is 45,000 and the demand is
6
8
fications, a paper company operat
50,000; thus, the greatest number
ing two plants supplying two
that could be assigned is 45,000,
Net Decrease Per Unit $2
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EVALUATION OF TABLE 4.1d

B

A

8
45,000

Slack

0

10

4

6

2

45,000

35,000

12

5,000

20,000

10,000

50,000

20,000

10,000

This evaluation shows that use
of either of the unused cells would
result in a cost reduction. Since
Cell XB indicates a greater saving
per unit, this cell should be brought
into the program first. For each
item moved into Cell XB cost is re
duced $4. Thus, the problem is to
determine the greatest number that
can be included$ without violating
rim restrictions. The smallest as
signment in the decrease column
of the evaluations is the greatest
number that can be moved with
out violating rim restrictions. re
statement of this evaluation fol
lows:

rim requirements Cell XA must
have an assignment of 25,000. This
in turn indicates an assignment of
25,000 to Cell YA and thus an as
signment of 10,000 to Cell Y Slack.
The assignments are summarized
in Table 4.2b below.
The evaluations of Table 4.2b
are presented below.
Evaluation of Cell Y Slack
Increase Decrease Assignments
0
8
25,000
6
0
10,000
6
8
Net Decrease of $2

Evaluation of Cell YB
12
6
8
10
20
16
Net Increase of $4

TABLE 4.2b

Evaluation of Cell XB
IncreaseDecrease Assignments
10
8
45,000
6
12
20,000
16
20
Net Decrease Per Unit $4
The third column of evaluation
of Cell XB shows that the smallest

TABLE 4.2a

assignment in the decrease column
is 20,000; thus, 20,000 may be
moved from Cell YB into Cell XB
and the supply cost will be reduced
by 80,000 or $4 per 20,000 units.
Table 4.2a above shows the
movement of cell assignment YB
into XB. The other assignments are
included without amounts. The
next step is to insert the amounts.
50 by eGrove, 1966
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The evaluation of Cell X Slack,
summarized in Table 4.2b, shows
that 10,000 units may be moved
from Cell Y Slack into Cell X Slack.
This move and resulting changes
are included in Table 4.2c, shown
below. The evaluations of the un
used cells are all pluses. Thus Table
4.2c is a uniquely optimal solu
tion; no other program is as lowcost.

TABLE 4.2c

TABLE D

OPTIMAL SCHEDULE-THIRD EXAMPLE

From
X
X
Y

To
——
A
B
A

Units

Unit
Cost

Total Cost

15,000
20,000
35,000

8
10
6

$120,000
200,000
210,000

70,000

$530,000

In summary, the optimal supply
schedule and costs are shown in
Table D above.
As was noted earlier, the trans
portation method cannot be used
to solve all resource allocation
problems. To be suitable for state
ment in the transportation format,
a problem must have certain char
acteristics.
Resources (inputs) and require
ments (outputs) must be stated in
terms of the same unit; for ex
ample, the optimum mix of ingredi
ents to produce gasoline calls for
use of the Simplex method. One
unit of any input must be used
to produce one unit of any output.
The quantity of each individual in
put and output must be fixed in
advance, and the total of the in
puts must equal the total of the
outputs. (This is seldom the case
in real life, but this requirement
can be evaded in practice by the
use of dummy inputs and outputs,
as with the “slack” production in
the first example given in this ar
ticle.) Cost relationships must be
linear; the cost of converting one
unit of input into one unit of out
put must be the same whatever the
number of units involved. (This is
the reason for the use of variable
costs only in the first example.)
Within these limitations, how
ever, the transportation method of
linear programing is a valuable ad
dition to the management analyst’s
bag of tools. It can be used as a
guide to decisions on machine as
signment, plant location, and prod
uct mix problems as well as on
transportation and distribution pat
terns. Easy to understand and to
apply, requiring a minimum of
mathematics and no computers, it
is likely to play a growing role in
managerial decision making.
Management Services
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Technological developments have placed the accountant at a
crossroads. How far should he broaden his activities? The de
cisions
makes can very well determine the —

FUTURE ROLE OF THE ACCOUNTANT
by Harold W. Jasper
Miami University

the gathering of traditional ac
develop
counting data? Should he expand
ments have greatly broadened
the information function in busi his activities to include the proces
sing of all kinds of internal infor
ness. By providing faster, more ac
mation? Should he broaden out
curate, more comprehensive infor
even further to become a total in
mation, such tools as electronic
formation gatherer — external as
data processing, statistics, opera
well as internal? Or should his role
tions research, and systems analysis
go beyond information collection
are offering the prospect of im
for management to include par
proved decision making to those
ticipation with management in
companies that take advantage of
the making of major business de
them — and thus are making infor
cisions?
mation systems a competitive
The traditional and commonly
weapon.
accepted view of the activities
All this poses a basic dilemma
proper for an accountant encom
for the accountant. What is the
passes record keeping and such
logical scope of accounting? Should
related work as the preparation of
the accountant restrict himself to
ecent technological

R
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budgets and the recording of cost
behavior. It is the argument of this
article that the accountant must
move beyond this narrow concept
if he is to maintain and enhance
his importance in business organ
izations.
Internal information

A broader concept of accounting
would be to view it as including all
activities involved in the gathering
of internal information. In addi
tion to the traditional accounting
functions, the accountant would
use electronic equipment, systems
analysis, statistics — all the tech51 54

: Management Services,
Vol. 3,and
No.disciplines
1, January-February
issue] has the potential to be
niques
available1966
to [whole
profession
the information collector — in as
come one of the great professions
sembling and interpreting internal
if it will accept all phases of meas
data for management use.
urement and communication
The trend seems to be toward
economic data as within its prov
the development of coordinated in
nice."2
formation and control systems. As
Robert Beyer emphasizes, “Today
External data
and tomorrow all management con
trol tools must be tied together into
Under a still broader view of the
one integrated package so that the
accounting function, the account
results of their use will course
ant would go beyond the task of
through one arterial system (the
gathering all internal data — that
management system) with maxi
information generated within his
company as the result of its opera
mum and timely impact upon man
tions—and would use the informa
agement. We speak of the array of
tion-gathering methods at his com
these tools as a matched set
tools. Anyone who plays the game
mand to collect all data — external
as well as internal — pertinent to
of golf knows the advantage
playing with a matched set
the effective operation of his com
clubs. The validity of the analogy
pany.
should be obvious.”1
As a sort of director of corporate
It is possible that future organi
intelligence, he would perform

zation charts will show a “director
work extending beyond the com
of [total] management informa
pany. He would collect and com
tion,” whose responsibilities will in
municate to management broad
clude the disciplines of statistics
economic data, marketing infor
and operations research as well as
mation, and financial facts in ad
accounting and its already related
dition to internally generated in
activities such as budgeting, cost
formation. He would be responsible
for the collection and communica
accounting, electronic data proces
tion of all information, whatever
sing, and systems analysis. This
function is beginning to evolve in
its origin.
some companies but in a somewhat
disorganized and unidentified man
Decision making
ner. It is likely to become a part
The broadest view of accounting
whichever department and/or
would make the accountant a de
profession takes the initiative in
cision maker as well as an infor
picking up its scattered pieces and
As a sort of director of corporate in
mation manager. Sound decisions
assuming responsibility for its op
telligence, he would collect and relay
must be based on careful analysis
eration.
to management all facts, external and
of the facts pertinent to the area
It would be much better if this
internal, vital to the company.
of decision making. The collector
function could be developed syste
of such facts is in an excellent
matically by one part of the or
position to participate in the for
ganization without the incomplete
mulation of decisions based on
ness and haphazardness of the
those facts. Hence the accountant
present trend. The accountant has
as total information gatherer and
always been involved in the proc
communicator would be in a stra
ess of gathering, measuring, proc
tegic position to participate with
essing, and disseminating informa
top management in making the
tion; it would be logical for him to
company’s major decisions.
extend his sphere of activity and
To fill any of these broader roles
influence to include this broader
will require a corresponding broad
information role now needed in
ening
the accountant’s knowl
business and the economy. Says
edge. It is obvious that he needs to
Norton Bedford, “The accounting
acquire more familiarity with sta1 Robert Beyer, “Management ServicesTime
Decision,” The Journal of Ac
y, March, 1965, p. 51.
of
of
 

of
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2 Norton Bedford as quoted
 in Robert
Beyer, op. cit.
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tistics, computers,
systems
analysis,
and operations research. It is per
haps less obvious that to meet the
business needs of tomorrow he will
need to devote much more atten
tion to the contribution the be
havioral sciences can make
the
profession of accounting.3
Behavioral sciences

The trend is toward bigger cen
tralized control units in all areas
of human activity. The combina
tion of this growth in the size of
organizational units and the new
technology may produce a major
change — or even a complete re
structuring — of the basic manage
ment functions as they are known
today. The resulting human prob
lems — and opportunities — will
be problems and opportunities for
the accountant
well as for top
management.
Behavioral scientists have pro
duced evidence that the efficiency
of a person is determined in large
measure by his own body chem
istry and nervous system. New dis
coveries in biomedical and bio
physical research suggest that the
efficiency of the human being can
be improved. These findings could
well influence the setting of stan
dards and the preparation of budg
ets in the future. The accountant
should remain alert to the possi
bility of future improvements in
the efficiency of personnel per
forming business operations.
Scientific progress may bring a
day when substantially better per
formance from man can be antici
pated. Management will not be the
only one to benefit from such im
provements. Higher performance
requirements may represent a
healthy challenge to people capable
of doing better. If goals are too

3 For an expanded discussion of be
havioral science and its relation to ac
counting see Norton Bedford, “Behavi
oral Science and Accounting Research,”
in the Proceedings of the International
Conference on Accounting Education,
published by The Center for Interna
tional Education and Research in Ac
counting, University of Illinois, Urbana,
Illinois, October, 1962.

He would communicate to management broad economic data, marketing
information, and financial facts — all information, whatever its origin.

easy to reach, employees are bored
and lack incentive to improve.
Communication

The best and most effective in
formation will not be helpful un
less it is accurately communicated
by the information gatherer to the
decision maker. Behavioral scien
tists have learned much about com
munication in recent years.
One of their significant findings
is that the communication network
in a company does not necessarily
follow the organization structure
as portrayed in the organization
chart. In fact, it has been suggested
that if information did not flow
as it actually does, organizations
would not operate as effectively as
they do now.
So far little has been done to
make use of this insight. Some day,
however, its application may re
sult in substantial change in the
basic forms of business organiza
tion as they are known today.
Such changes would, of course,
have great significance for the ac
countant in his work of reporting
information. It is conceivable, for
example, that a new and separate
organization might develop in a
company for feeding information
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to a central control group working
closely with the company’s top
management.
More basically, the accountant,
as a measurer and communicator
of economic data, must be skilled
in the art of effective communica
tion. As a member of the manage
ment team, he must be constantly
aware of the human as well as the
quantitative side of the changing
business scene. Douglas McGregor
has said that “if the practices of
scientific management were delib
erately calculated to thwart men’s
needs, which of course they are
not, they could hardly accomplish
this purpose better than they do.”
Armed with his accurate and
total information, the accountant
has a heavy responsibility to pass
this intelligence on to top manage
ment in a useful way so that proper
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Communications do not necessarily follow the organization
structure as it is portrayed on the organization chart.

and appropriate decisions can be
made. If the accountant cannot
communicate his information clear
ly and impellingly to management,
all of his other efforts will be for
naught.
Human motivation

Behavioral scientists also are
shedding more light on the subject
of human motivation. They are
now reporting that man can be bet
ter understood in relation to five
groupings of basic human needs:
(1) physiological, (2) safety, (3)
social, (4) ego, and (5) self-ful
fillment.
The first two needs are the most
pressing; when they have not been
satisfied, they tend to block out the
others. Thus, a hungry man can
be counted upon to respond to
“direction and control.” The higher
drives, however, are less automatic.
The behavioral scientists say that
a man must satisfy these needs
through self-motivation. To moti
vate people effectively, manage
ment’s best course is to provide the
conditions or environment in which
people can successfully seek satis
faction of these higher-level needs.
In the affluent American econ
omy it would appear that the high
er-level motives of individuals are
going to become stronger and
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stronger driving forces in the fu
ture. John Beckett has said, “If
management does not provide
working conditions in which high
er-level needs can be satisfied in
part at least by the individual, then
deprivation of these needs will cre
ate frustrations, conflicts, and strife.
A person who is unable to obtain
satisfaction of his upper-level
psychic needs may become just as
sick as a person who is deprived
of his lower physiological needs.
That sickness may and often does
express itself in his behavior.”4
Of great importance to account
ants is a recent report in the Cali
fornia Management Review of a
study which showed that even
when executives have all the in
formation they need to make a de
cision, they do not always make
the right one.5 Some have argued
that such failures may occur either
because the executive does not
know how to translate information
into effective action or because the
information has not been ade
4 John A. Beckett, “Motivation and Sys
temation—New Realities for Industrial
Management,” Essays, published
the
University of New Hampshire, May,
1963, p. 5.
5 C. West Churchman, “Managerial Ac
ceptance of Scientific Recommendations,”
California Management Review, Fall,
1964, pp. 31-38.

quately communicated to him. The
researcher, C. West Churchman,
concludes, however, that the an
swer is to be found in better under
standing of the manager himself
and how he works and thinks.
The executive’s own personality,
his goals, and the persons who in
fluence him are all important fac
tors in his behavior. Information,
analysis, and communication mean
nothing, according to Churchman,
unless the manager pays attention,
and paying attention is “an obscure
process of the managerial mind
little understood by management
scientists. ... If we are to learn
more about the implementation of
recommendations, we must learn
more about how people decide
where to direct their attention.”6
It is possible to conclude that in
these bigger centralized control
units and in systemation we have
an irresistible force and that in
motivation or the human element
we have an immovable object. This
would seem to be one
the prin
cipal issues to be faced by man
agement practitioners, behavioral
scientists, and philosophers as well
as by accountants. The new chal
lenges facing the accountant make
it vital that he not neglect the hu
man side of the picture while he
6 Ibid., p. 36.
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pursues greater
knowledge
in the
scientific and technological sphere.
Like the accountant within in
dustry, the public accounting prac
titioner is under pressure to accept
a broader role. John Carey has
stated, “One change of major im
portance is the computer revolu
tion. . . . Closely related is the
rapidly growing demand by man
agement — of small businesses as
well as large — for more and bet
ter information as a basis for plan
ning, control, and making decisions.
There is a good deal of evidence
The accountant must be skilled communicator in human terms.
that businessmen expect help from
their CPAs in meeting this need —
but are frequently disappointed.
As time goes on, if such disappoint
ments are too frequent, manage
counting firms. Nevertheless, it is
With the increasing use of budg
ment will look elsewhere for the
clear that any such broadening of
ets and forecasts as a basis for man
help it needs, and there will be
functions, whatever its specific na
agement decisions, the CPA must
ture,
will
necessitate
an
expansion
concern himself more and more
someone eager to provide it, even
of
the
areas
of
knowledge
and
com
if that someone is not so well
with statements that forecast the
petence on the part of the person
qualified as a CPA. The
future results of operations. He
a larger
nel
the accounting firms.
CPA firms are keenly aware of
also will become more deeply in
A similar broadening of the
these trends. . . . Many smaller
volved with performance measure
ment.
CPA’s knowledge will be required
firms, however, seem oblivious to
to
cope
with
changes
in
the
attest
what is happening. . . . Some local
In a broader attest role, could
function. The auditor will un
firms offer no management services
the accountant serve
an impar

doubtedly be involved in more
tial observer to judge the effective
whatsoever.”7
continuous auditing of his clients’
It is undoubtedly true that many
ness with which the enterprise has
businesses
and will have to audit
accounting firms need to broaden
carried out its objectives? Is un
through the computer instead
their functions to include what
conscious bias prevalent in so many
around it. Much of the data sup
have come to be known as “man
areas of a company’s operations
porting the auditor’s opinion will
agement services.” Just what ac
that an independent professional
be stored within the computer on
tivities are appropriately included
person could give new insight into
magnetic tape or on disk packs and
the various problems faced by his
under management services is not
will be part of an integrated in
client company — problems that
yet clear. Is any demand by a client
formation system. The auditor will
for help in making a business deci
need to understand these things
sion a logical area for the CPA?
about his client: his system, his
Should the CPA assist in the choice
theory of management, the flow
of the proper plant layout? Should
communication throughout his sys
he become involved in the many
tem, and the quantity and quality
areas of marketing where decisions
of information to be provided at
must be tempered by subjective
the various levels of management.
considerations? Are decisions re
It has been suggested that “twenty
lating to personnel planning and
years from now it may be common
budgeting logically within his
place for CPAs to assume responsi
sphere of influence? By what stan
bility for the adequacy of informa
dards should the CPA conduct his
tion systems under standards com
business?
parable to those which exist today
More research is needed to de
for the audit of financial state
termine the logical management
ments.”8
services to be offered by public ac7 John
How Can He Expect to
Compete?” in the Professional Comments
section, The Ohio CPA, Winter, 1965,
p. 40.

8 Thomas D. Flynn, as quoted in the
Professional Comments section, The Ohio
CPA, Winter, 1965, p. 41.
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Scientific management all too
often ignores human needs.
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accountant also might serve
as a catalyst to unite the user of
computer equipment and the
equipment engineers. Most com
puters have been primarily prod
ucts of engineering, with more
thought given to the capabilities
of the equipment than to the needs
of the user. The engineer “hopes”
the customer will find a way to use
his product. Much needs to be
done to help business capitalize on
the full potential of electronic data
processing. Will the accountant be
the one to bridge the gap?
Crossroads

Will he remain an accountant in the commonly understood meaning of the
word, or will he expand his role to include all information gathering?

may not even be recognized by its
management?
More immediately, it seems likely
that the profession could develop
 alter
standards by which to judge
native business practices. In the
area of capital budgeting, for ex
ample, the company may have a
certain sum of money to invest and
a certain expansion goal. The ac
countant could develop standards
and criteria to judge whether the
company did or did not make the
right tests and the right analyses
before spending the money. In
general, whenever there are com
monly accepted rules, standards,
or practices for a given action, the
attestor could disclose the extent
to which such rules or standards
were met or fulfilled by the per
formance of the client company.
Could such a function be carried
further? Could the accountant
benefit both business and society
by serving
an unbiased, com
petent, and trained observer at
testing to the appropriateness of
the facts collected and analyzed?
Could he point out and recognize
the tendency of humans to look at
things with a subconscious built-in
bias? Could he sort out such bias
Published by eGrove, 1966


from actual fact? To do so, the ac
countant must be equipped to
understand the problems of human
frailty.
Catalyst

The accountant, both industrial
and public, is on the threshold of
offering new and expanded pro
fessional service to business and
society by studying and absorbing
both the new technology of syste
mation and the new philosophy of
motivation. Instead of trying to be
come an expert in all phases
these disciplines, the accountant
might do better to become suffi
ciently aware and competent in
these areas to serve as a catalyst
in the action and reaction process
of implementing these functions
in the organizational structure.
The accountant could utilize the
new technology to obtain better
measures and hence better data
for management. He could draw
from the new philosophy in order
to understand better the needs,
goals, and motives of the manager
and to develop better communi
cation techniques and a better en
vironment in which to work.

The broadening of the informa
tion function in business confronts
the accountant with a basic deci
Will he remain an accountant
in the commonly understood mean
ing of the word, concerning him
self with the usual accounting ac
tivities plus such matters as budget
ing and cost accounting, or will he
expand his role to include all in
formation-gathering functions?
If the accountant chooses to re
strict his efforts to the traditional
activities
his profession, his role
in business is likely to diminish.
But if he chooses to extend his
sphere of influence to include total
information systems, his position,
importance, and prestige in busi
ness will increase greatly. He will,
in fact, be in a vital and strategic
position to participate in the de
cision making process in his com
pany.
The impact that the new tech
nology and the new philosophy
have upon the accounting profes
sion should be examined critically.
Will the accountant prove ready,
willing, and able to serve as the di
rector of management information
systems? Will he absorb the de
velopments in the study of human
activity that have relevance to the
enterprise? Will he serve to bring
together the user of electronic data
processing equipment and the
manufacturer of such equipment.
The answers to these questions
will determine whether accounting
is on the way to becoming one
the great professions.
Management Services
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what people are writing about

BOOKS

The Art of Designing Manage
ment Systems by Gerald Nadler,
Indiana Business Paper No. 14,
Bureau of Business Research, Indi
ana University, Bloomington, 1965,
24 pages, $1.

This little pamphlet outlines
method called Work Design, an ap
proach to the design of manage
ment systems that the author claims
is superior to conventional systems
design approaches.
The usual approach to designing
management systems is based on

assumptions that restrict it un
necessarily, the author, an indus
trial engineering professor at the
University of Wisconsin, believes.
He offers an alternative approach
based on broader assumptions.
Professor Nadler outlines the
conventional systems approach as
consisting of four steps: (1) A
problem is presented. (2) The ex
isting system is analyzed or divided
into small units or components.
(3) These units are reviewed and
models are manipulated to find pos
sible improvements. (4) The new
or revised elements are combined
into a new system.
This procedure is based on a
group of assumptions that Profes

sor Nadler challenges: (1) The
conventional approach assumes the
existence of a management system
or job. (2) The conventional sub
jects of study are physical systems
concerned with producing a direct
product or service. (3) Something
is wrong with the system or work
activity. (4) The existing system
must be analyzed before a new sys
tem is designed. (5) Employees
will resist change. (6) There is a
limit to the number of ideas that
people can contribute. (7) This
approach implies a components
rather than an overall systems
view. (8) Any change that achieves
a saving is satisfactory. (9) The
emphasis is on techniques.
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Professor Nadler offers
a broaderServices,
"A Vol.
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Guide to Com
This report does have a contri
set of assumptions as the basis of
puters” for The Institute of Char
bution to make—and makes it. But
Work Design: (1) The design of
tered Accountants of Scotland, has
the real meat of it could have been
a management system should both
a style that is light and irreverent
presented in article form, with the

increase productivity and develop
without being coy.
advantage that the authors would

people. (2) In addition to correc
not have had to worry so much
The Scottish Institute plans to
tion of problem systems and design
about keeping their material time
use this book, in conjunction with
of brand new ones, effort should
less. As it is, most readers will find
the author’s previous booklet, in
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the book overpriced.
EDP courses. Even though the
functioning systems. (3) The de
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Systems Analysis for Business
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Industrial Problem Solving
few cases American and British
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by
S
tanford
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acteristics of the system should be
Hall,
Inc.,
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considered, including function, in
1965,
116
pages,
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an easy way to make their first
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This little volume is an attempt
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processing terminology.
to
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tems
approach” to problem solving
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a
way
that is generalized enough
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reader
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without
special
knowl
line the steps of a work design
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edge
of
systems
analysis.
procedure based on these assump
bers.
tions. While his technique may not
Systems analysis — the identifi
This book, said by its publisher
be as revolutionary or as superior
cation, statement, and solution of
to be the first on this particular
as he claims, his emphasis on start
broad-scale problems — is the sub
computer application, is valuable
ing with the function a system is to
ject of this book by the head of a
when it finally gets down to its
serve rather than with the physical
California consulting firm. It is the
subject, but it takes a long time
steps involved in the present sys
author’s thesis that business, gov
doing so.
tem is certainly sound. Most con
ernmental, and military activities
sultants and systems analysts will
can be viewed as systems, whose
Eight organizations, including
find his monograph useful as well
operations
can be improved by the
equipment manufacturers, account
as provocative.
systems
analysis
approach. This
ing firms, and consultants, con
approach
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a group of
tributed to this little volume, and,
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and
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unfortunately, the result sounds
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that
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special
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The jacket hails the book as a
review of the basics of computers
This narrative-style glossary of
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pioneering
step toward a systems
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done,
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feasibility
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chapter
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show
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written
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with a particular application in
There are now plenty of com
It is not quite that. The “prin
mind, but even so a feasibility
puter glossaries available. But, as
ciples and framework for relating
study is a feasibility study.
the author points out, defining and
systems concepts to the analysis
The latter part of the book deals
explaining are not the same thing.
more directly with credit and ac
and solution of problems” are pre
So he has rejected the standard
counts receivable data processing.
sented only in the most general
dictionary format in favor of an
This discussion is relatively con
sort of way. Business problems and
explanatory narrative, with an in
crete and probably would prove
characteristics and the nature of
dex to guide the reader who wants
helpful to a retail credit manager.
systems are discussed abstractly
to use the book
if it were a
However, available equipment is
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dictionary.
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style.
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able. Mr. Allan, who also wrote
presented.
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even the most meaningful, system
bers of commerce, leading compa
tion is presented as the principal
boundaries.
”
nies, and government and airline
tool of the systems analyst and in
Intercompany communications
corporation of feedback capability
offices.
are feasible, Mr. Kaufman points
into simulative models as the dis
There
is
a
touch
of
the
snob
ap

out, either by means of networks
tinctive feature of systems analysis.
peal
characteristic of the maga
of compatible computers or by
As part of his effort to establish
zine’s personal business column —
means of time sharing, tying a net
a methodology and common lan
how to buy a Savile Row suit — but
work of remote input-output sta
guage for the analysis of any sys
on the whole the approach is
tions to a central computer. Net
tem, the author devotes a good
down to earth — how to avoid be
works are becoming increasingly
deal of space to definitions and
ing cheated by porters in Piraeus,
feasible
as more and more provi
descriptions of the “components,
for example.
sion
is
made
for programs that will
functions, and operations” of sys
Anyone out to do business in
translate
the
languages used by
tems. Only in the last two chapters
Europe for the first time — and
competing
computers.
few such
does he get down to problem solv
maybe later — will find this guide
tie-ins
already
exist,
for
example,
ing, discussing problems, problem
book helpful. It is, of course, the
among
airline
reservation
systems.
formulation, solutions, alternatives,
sort of work that can get out of
But,
Mr.
Kaufman
feels,
when
large
assumptions, criteria, and risk.
date very rapidly, but while it lasts
numbers
of
companies
are
in
general lack of illustrations and ex
it fills a void.
volved,
communications
networks
amples makes it sometimes difficult
become too complicated, and he
to relate the book to real-world
foresees
a logical evolution, for the
decision problems.
airlines, at least, of networks into
Nevertheless, the idea behind
MAGAZINES
a single central system serving all
this book is a good one. Although
Data Systems That Cross Com
the companies on a time-shared
it is not a handbook or reference
pany Boundaries by Felix auf
basis.
text, the book should serve as a
man, Harvard Business Review,
Such intercompany integrations
valuable introduction to systems
January-February, 1966.
could be horizontal,
in the case
analysis for the accountant or con
of systems inking competitive air
sultant who has heard of this new
Companywide “total” information
lines, or they could be vertical,
methodology and wishes to investi
systems are still more talk than ac
linking customers and suppliers. A
gate its relevance to his own work.
tuality. Yet this author sees still
E. L. Summers
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broader systems — cutting across
Rice University
receives orders by computer from
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immi
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nent.
food industry association commit
The Businessman’s Guide to
New techniques for permitting
tee is working on the design of
Europe by Paul B. Finney and the
computers to communicate with
common invoice forms.
staffs of Business Week and Mc
each other — and related develop
Ultimately, Mr. Kaufman fore
Graw-Hill World News, McGrawments in computer time sharing
casts,
such systems could lead
Hill Book Company, New York,
— are making much broader infor
to
nationwide
paperless clearing
1965, 603 pages, $10.
mation systems possible and per
houses uniting vendors, customers,
haps even practical. Such systems
This businessmans Baedeker tells
their respective banks, and central
would go beyond the confines of
the traveling American executive
clearing systems. Much larger legal
individual companies to take in
how to get around, eat, play golf,
entities — and some loss of auton
suppliers, customers, and perhaps
and do business in the leading
omy for present companies — may
even competitors.
European business centers.
be the result, but, Mr. Kaufman
The author of this article, a part
feels, these disadvantages would
McGraw-Hill news correspon
ner in the CPA firm of Lybrand,
be
more than balanced by the in
dents in 50 cities in 25 Western
Ross Bros. & Montgomery, con
crease in efficiency of information
and Eastern European countries
cedes that so far attempts to
(including the Soviet Union) have
handling.
achieve highly integrated company
contributed their know-how about
wide “total” systems have been
the cities they cover to this factlargely unsuccessful. Even so, he
Is TIMS Talking to Itself? by
packed guidebook.
feels, intercompany systems may
Donald F. Heany, Management
It combines the standard infor
not be far away. Some companies
Science, December, 1965.
mation contained in any travel
may elect to leapfrog the internal
book — hotels, trains, restaurants,
The author fears that the com
total system stage and go directly
city maps — with advice particu
munication gap between operating
to interconnecting systems. After
larly helpful to the traveling busi
managers and operations research
all, he points out, every company
nessman — local business customs,
men (represented in the title of his
system functions within a much
larger “total” system, and company
article by TIMS, The Institute of
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In the
post implementation study
ing rather than narrowing. He has
6. The results of a series of such
actual performance of the project
some suggestions for OR men.
projects cumulate and may become
is compared directly with the esti
the ingredients of a new or re
Ever since the birth of opera
mates made for the feasibility
stated theory (or theories) of that
tions research one of its practition
study. Variances are identified and
organization.
ers’ biggest problems has been the
can be analyzed thoroughly. Over
7. Such a theory (or theories)
failure of operating executives to
a period of time the result can be
should dominate OR work done at
understand the methods of OR and
a reliable set of performance stan
the lower levels of management.
to apply its findings. This problem,
dards, usable for evaluation of
8.
methodology of such upper
referred to by Mr. Heany as the
completed projects and of pro
level work exists and is growing.
“TIMS gap,” is likely to become
posed changes in existing EDP
This methodology cannot be taught
worse, he fears, so long as
many
staff, equipment, systems, proce
by classroom instruction; it must
operations research men continue
dures, and programs.
be communicated by means of a
to put all the blame on manage
The article outlines three basic
tutorial approach in a concrete
ment and argue that the solution
steps in conducting a post imple
business situation.
is “let managers add technical men
mentation survey for an EDP de
Management science, Mr. Heany
to their staffs” or “let managers go
partment:
argues, should be more than a
back to school.”
1. Develop a set of cost and per
synonym for applied mathematics.
Mr. Heany blames the OR men
formance measurement parameters
Its practitioners should aspire to
instead. They have chosen, he
that are practical and meaningful
develop models that will embrace
charges, to work on problems at
for the company. Items to be in
work at the top echelons.
the lower levels of management be
cluded are listed in some detail.
cause problems like inventory con
2. On the basis of these cost and
trol and machine loading are well
Guidance Control for Business
measurement specifications, evalu
structured and permit quick and
Systems by alph J. alle and
ate the total current EDP operat
easy evaluation of payoffs versus
John
Reece, Business Automa
ing situation.
outlays. They have neglected the
tion, November, 1965.
3. Use these specifications to
ill-structured — though much more
plan
and control the development
How profitable is electronic data
significant — problems of top man
of
each
new project.
processing? In most companies the
agement.
Even companies that were al
answer is disconcertingly vague.
The solution, Mr. Heany feels,
ready realizing savings through
This article tells how to make it
is a new view of management sci
electronic data processing managed
more specific.
ence by the management scientists.
to save still more by making im
lot of effort usually goes into
He outlines eight basic propositions
provements identified in this way,
the planning of a data processing
worked out by members of General
the authors report.
system. Rarely is similar attention
Electric Company’s Operations Re
given to the measurement of the
search and Synthesis Consulting
Evaluating Risky Capital Invest
results.
If it were, these authors as
Service:
ments by Frederick S. Hillier
sert,
those
results
would
be
much
1. There is a type of manage
and David V. Heebink, California
more satisfactory.
ment science work that can directly
Management Review, Winter, 1965.
Mr. Valle and Mr. Reece, con
support the work of senior man
sultants with Booz, Allen & Hamil
The authors, who teach indus
agers.
ton, Inc., outline the technique of
trial
engineering at Stanford Uni
2. In many ways, this is superior
the “post implementation study”
versity,
offer what they say is a
to the work done at the specialist
for computer installations. Such a
simple way of allowing for the risk
level
an entry point into a busi
study consists of a detailed analysis
element in capital budgeting.
ness. “Even a little clarification of
of actual versus projected perform
one ill-structured problem on the
Volumes have been written on
ance, measured in terms of time
desk of the senior manager” is “su
scientific techniques of evaluating
and cost.
perior to elegant solutions of prob
capital expenditures. Little effort,
Post implementation analysis, the
lems at the foreman and first-line
however, has been made to quan
authors point out, can do more
supervisor level.”
tify the risk inherent in most capi
than indicate whether the installa
3. Such work is feasible, given
tal expenditures. Much of the effort
tion was a success or not. By show
scientists with the appropriate
that
has been made calls for the
ing where the installation went
use
of
computer simulation, neither
business/academic perspective.
wrong, it provides an opportunity
4. Some senior managers readily
a simple nor an inexpensive solu
to go back and correct errors—and
understand and value the results of
tion.
to prevent their recurrence on the
such studies.
Professors Hillier and Heebink
next installation. And it provides a
5. The chief executive and his
have another method to propose,
basis for continuous performance
staff must use the results as their
evaluation and EDP departmental
one based on probability theory. Its
very own.
planning.
advantage is simplicity; its disad
Published
by eGrove, 1966
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computer. A lot of this disenchant
vide a projection of equipment re
vantage is that not all investment
ment
could have been avoided,
quirements
over
a
series
of
de
situations will fit its assumptions.
fined
time
intervals.
Current
oper
Mr.
Peffers
implies, by more care
The authors borrow from the
ating statistics are collected from
in the preparation of the feasibility
PERT technique by making mul

each data processing location. This
study. The author, assistant comp
tiple estimates of the future size of
information is used in measuring
troller of Canadian Celanese Com
cash flows from a proposed invest
the performance of both equip
pany, offers a ist of standards
ment. They assume that the prob
ment and programs and in prepar
against which the adequacy of the
ability of cash flows of various
ing projections. Estimates of plan
feasibility study can be measured:
magnitudes occurring in a given
ned usage are blended with his
1. The computer feasibility pro
year can be described by a normal
torical data that have been adjusted
posal must be the work of com
distribution, admittedly a big as
for anticipated growth. The pro
pany or company-oriented person
sumption, and then calculate for
jected load is compared with
nel. Consultants are helpful in pro
each year the most likely value of
planned capacity, and utilization
viding objectivity, but company
the cash flow, with an estimate of
percentages are calculated for each
personnel will have to operate the
the maximum deviation (mathe
time element.
installation, and the operating per
matically equal to three standard
As a result, the bank now has
sonnel need the training they will
deviations).
information on its current equip
get from the study. Consultants
Even if the normal distribution
ment usage that was not available
should augment, not supplant, com
does not fit, the technique can still
before, and this information is be
pany effort, Mr. Peffers advises.
be used, with some modifications,
ing used in making computer
the authors claim. If the assump
2. The proposal must indicate
equipment acquisition decisions. So
tions about distribution turn out
exactly which procedures and op
far EQUIPs application has been
to be too restrictive, the analyst
erations are to be computerized
limited to computer systems and
can always fall back on computer
and demonstrate the physical feas
keypunch/verify equipment, but
simulation.
ibility of doing so.
expansion to include other types
The authors’ explanation of their
3. The proposal must demon
of data processing equipment is
method is relatively simple and
strate the equipment’s physical
planned.
easy to follow; mathematical for
capability to do the job.
The basic idea is a good one. Un
mulas are relegated to the appen
4. The proposal must detail the
fortunately,
the author notes,
dix. There is no question that in
physical facilities required to house
any system is only as good as its
vestment decisions would be im
the computer.
input. The bank has had problems
proved by explicit consideration of
5. The proposal must properly
with employee failures to report
risk; if this technique really works
present the cost position of acquir
changes in the data in the system
in practice, it should prove to be a
ing the computer. Cost estimates
and the creation of new EDP ap
useful addition to capital budgeting
should be complete and somewhat
plications. An education program,
theory.
pessimistic; estimates of savings
with extensive follow-up, is help
should be conservative. Intangible
ing to correct this defect.
benefits
may indeed accrue, but the
Equipment Usage Information
Plenty of EDP groups are vul
author
warns
against attempts to
Program by William A. Thacker,
nerable
to the criticism that they
quantify
them.
Journal of Data Management, Oc
are much more scientific about
6. The personnel problems of
tober, 1965.
everyone else’s work than about
designing, implementing, and oper
Computers are being used to de
their own. For organizations with
ating a computer system should be
sign themselves and evaluate their
large and complex EDP installa
presented properly.
own performance. This article tells
tions, EQUIP could well serve as a
7. Personnel disruption prob
how one is used to plan its own
model for a system that would meet
lems should be allowed for.
future.
this criticism.
8. The proposal should demon
strate that the system selected is
If a computer can do a good job
capable of expansion and change.
of controlling product inventory,
Computer Feasibility Studies —
9. The proposal should acknowl
why can’t it be used to plan the
Standards of Presentation by J. E.
edge
frankly that there will be
addition of data processing equip
Peffers, Cost and Management,
problems
during the installation
ment? That seems to be the premise
October, 1965.
and
indicate
what some of these
on which Security First National
Management dissatisfaction with
problems
might
be.
Bank of Los Angeles based EQUIP,
computer installations would be
10.
The
proposal
must give evi
a method for planning future EDP
less common, the author suggests,
dence of support for the project
requirements.
if feasibility studies adhered to the
from other functional areas within
The system uses an IBM 1401
standards he outlines.
the company.
computer program to integrate data
11. The proposal must show evi
Not every company is getting
about current data processing oper
dence of solid planning for the in
the results it expected from its
ations and future planning to pro
https://egrove.olemiss.edu/mgmtservices/vol3/iss1/11
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stallation. “Historically,
” Mr. Pef Services,
ager Vol.
will3, No.
either
tread on his su
That the central, crucial, and
fers notes, “many computer instal
perior’s toes or be treated like an
important business of an organiza
lations must rank among the most
errand boy.
tion is conducted up and down the
poorly planned business ventures
From this Dr. Jaques draws the
vertical hierarchy

ever.”
conclusion that most companies
That top management does most,
12. The proposal must present
can be managed with no more
if not all, of the directing and steer
than five levels of management. He
all the benefits to be derived from
ing of important matters through
the computer. The purpose, accord
ties the number of levels needed
the chain of command
ing to Mr. Peffers, is to win solid
to number of employees and num
That the vertical (authority)
senior management support for the
ber of functions required. Two
levels of an organization roughly
project.
levels of management
for a
correspond to levels or gradations
small retail shop; four for, say, a
And, finally, Mr. Peffers pleads,
of talent and competence
the proposal should be written in
printing company; and five for a
That the most important type
English rather than in “Computer“fully institutionalized” unit with
relationship in an organization is
99
ese"
production, sales, and product de
the one between superior and sub
velopment functions and up to
ordinate
or six thousand employees. A com
These are the bases upon which
Too Many Management Levels
pany with “fully institutionalized”
most businesses are organized to
by Elliott Jaques, California
subsidiaries requires six levels; the
day. But, Professor Read argues,
Management Review, Fall, 1965.
international giant with hundreds
technological change—mainly the
of thousands of employees can be
Here Dr. Jaques, a British social
computer—is making such an or
managed with seven levels.
scientist, outlines what he claims
ganization structure increasingly
Few would argue with Dr. Jaques’
is an “optimal structure” for organ
unrealistic. He calls attention to
contention that most companies
izational hierarchies.
these changes:
now have too many levels of com
The crucial business of organiza
How many levels should a com
mand. But his prescriptions for
tions is more and more being con
pany have in its chain of com
“optimal” structure are less selfducted sideways — between spe
mand? Obviously, it depends. But
evident. They are based, he says,
cialists — rather than up and down
on what? Dr. Jaques thinks he has
on “empirical” evidence, but he
the hierarchy.
the answer.
does not cite that evidence other
Vertical levels of the organiza
In this brief but provocative ar
than to note that all his conclusions
tion no longer represent gradations
ticle he argues:
stem from research done at The
of talent. Staff specialists occupy an
1. The number of levels that an
Glacier Metal Company in Great
increasingly fuzzy position.
organization should have can be
Britain
part of the highly pub
Superior-subordinate relationships
decided by principle.
licized Glacier Project.
are no longer all-embracing. Lat
2. Seven levels at most are suf
Even so, Dr. Jaques’ opinions
eral relationships — among equals
ficient to manage the very largest
sound plausible and are probably
or near-equals — are increasingly
of corporations, with correspond
worth consideration by anyone who
important. The author cites several
ingly fewer for smaller ones.
is concerned with problems of or
research studies underlining the
3. The maximum number is
ganization structure.
significance of cross-communica
seven because there are seven dis
tion between supervisors on the
tinguishable levels of capacity
one hand and other supervisors and
groupings among the members of
The Decline of the Hierarchy in
experts on the other.
any large population.
Industrial Organizations by Wil
Horizontal and diagonal coordi
Dr. Jaques defines these seven
liam H. Read, Business Horizons,
nation, always important, will be
levels in terms of what he calls the
Fall, 1965.
the major human problem of the
time spans of their roles. The time
Technological changes, this au
new industrial revolution, the au
span of a managerial role is the
thor believes, are outmoding the
thor concludes. These relationships
longest period of time that the
traditional hierarchical organization
are in many ways more difficult
occupant of the role is required to
structure. He reviews some of the
than those between superior and
exercise discretion on his own ac
implications of this development.
subordinate, yet “no clear program,
count.
no ideology, and no techniques”
Since the nineteenth century the
Dr. Jaques identifies seven of
have been developed for handling
bureaucratic tradition, with its
these time span levels, ranging
them.
emphasis on the pyramid structure
from up to three months to more
There are, Professor Read sug
of business organization, has dom
than twenty years, and assigns
gests, two possible ways of han
inated management thinking. The
minimum salary levels to them.
dling this problem. One way is to
author of this article, a McGill
Managers and their managerial
change people — their attitudes,
University professor, identifies four
subordinates, he says, should
perspectives,
and outlooks. Busi
assumptions that underlie this tra
ideally be one stratum apart from
ness of the future is going to re
each other. If not, the lower man
dition:
Published
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1, Art. 11 fully as
ness3 [1966],
when No.
accountants
2. Performance
accounting
—
quire “a different
patternServices:
of manA Magazine
sume
the
role
of the managerial
“
the
measurement
of
actual
per
agement skills” and “a different
formance
against
planned
perform
accountant,
i.e.,
the shaping of the
type of specialist, with a broader
ance by responsibility”
future and the planning of change
perspective, with as sharp an in

3. Decision accounting — pro
in organizations.
sight into human and organiza
viding quantitative information for
Sherman Tingey
tional relationships as into mathe
specific decisions and nonrecurring
University of Washington
matical and mechanical ones, and,
problem-solving situations
even more crucial, with the vision
Dombrovske identifies the first
and wisdom to deal with the
Advertising Theory and the Cap
objective as financial accounting
greater influence that will be his.”
ital Budgeting Model by Law
and the latter two as managerial
The other alternative is to
rence X. Tarpey, Business Hori
accounting. The accounting struc
change the form of the organiza
zons, Summer, 1965.
tion. In some organizations rigid
ture must be designed to provide,
spans of control and sharp hier
Should long-term advertising out
as completely
possible, the data
archical leveling are being aban
lays be viewed as capital invest
needed in all three of these areas
doned in favor of closely coordi
ments rather than as current busi
of accounting. This means that the
nated, integrated project teams
ness expenses? Maybe
but, as
accountant must utilize the tools of
that circumvent traditional chains
the
author
points
out,
a
lot of
economics and forecasting. Because
of command. Other organizations
measurement problems would have
of his access to the company’s
are dividing management functions
to be solved first.
quantifiable data, the management
into planning and operating, rotat
accountant is the logical person to
Some advertising is intended to
ing personnel between these two
counsel the corporate manager in
produce an immediate sales re
functions.
these areas of projection.
sponse; other advertising, particu
Whatever the final solutions, the
In order to perform the functions
larly institutional advertising, is
author is probably correct that “a
of managerial accounting, a frame
not. Yet both types are treated by
reappraisal of our traditional meth
of reference different from that of
accountants as period costs or
ods of achieving organizational
the financial accountant must be
revenue expenses.
goals is urgently in order.”
developed by the managerial ac
Logically, the author points out,
countant:
advertising outlays not intended to
1. Description — The manage
Managerial Accounting: A Frame
generate an immediate sale ought
ment accountant is not limited to
of Reference by Willis J. Dom
to be regarded as a capital good
working with data in monetary val
brovske Management Accounting,
that depreciates over time. Deci
ues but utilizes all statistical data
sions on such expenditures ought
August, 1965.
even though they are not converti
to be made in the same way that
In this NAA-award-winning arti
ble into dollar terms.
other capital budgeting decisions
cle Mr. Dombrovske emphasizes
2. Time — The management ac
are made.
the association between financial
countant utilizes data concerning
Unfortunately, it is not easy to
and managerial accounting and the
future events, as well as historical
design a capital budgeting model
functions of management. Account
ones, in providing the required in
for advertising. In this article Pro
ants are challenged to expand their
formation for management decision
fessor Tarpey doesn’t even try; he
sphere of influence into the func
making.
confines himself to discussing some
tions of management by participat
3. Realization Concept — Mana
of the problems involved.
ing in the decision making and
gerial accounting steps over the
One big problem is the uncer
planning processes. The opportuni
limits of actual events and focuses
tainty of data. It is difficult enough
ty and need are apparent, and the
on potential, on opportunities. Op
to forecast revenues and expenses
necessary educational background
portunity costs are an important
for plant and equipment; it is much
is available.
consideration.
more difficult for advertising. For
4. Format — In departing from
one thing, the economic justifica
Management today has an in
the
aggregative
format
of
financial
tion of advertising expenditures is
creasing need for information. The
statements
and
supporting
sched
not
independent of the outlay it
modern manager must rely more
ules,
management
accounting
often
self;
thus, the marginal revenue
on information from others. To be
concentrates
on
the
details
of
a
productivity of an advertisement
useful, this information must be
specific problem.
is not a simple function of its dollar
(1) applicable, (2) accurate, (3)
5. Reality — Management ac
cost. Nor does the advertising man
understandable, (4) timely, and
counting utilizes subjective evi
(5) presented to the correct people
ager have much control over the
dence (judgment) in addition to
in the organization.
results of his expenditures.
the objective measurements found
Furthermore, the author points
The objectives of the accounting
in financial accounting.
out, marketing managers tend to
system are as follows:
Accounting will gain greater
think of advertising expenditures in
1. Custodial accounting — re
prominence in the conduct of busi
terms of their effect on sales rather
porting to “outside” groups
https://egrove.olemiss.edu/mgmtservices/vol3/iss1/11
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than profits. To convert
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fits into profit is a “formidable task
indeed, involving not only the
problem of determining which
HELP WANTED
SITUATIONS WANTED
sales benefits are the direct result
the expenditure, but also of con
DATA PROCESSING MANAGER —
SYSTEMS MANAGER — MBA, age 39.
verting them into a net cash flow
Large international corporation seeks
Management information, EDP systems
D.P. manager to develop program for
design,
control, $25,000. Robert
that can be plugged into a present
company’s new D.P. approach. Will have
Half Personnel Agency, 80 Federal
value or a yield formula.”
direct line responsibility over centralized
Street, Boston, Massachusetts. (617) 542capital budgeting model for
computer locations. Salary to $35,000.
5205.
advertising, the author notes,
(Fee Paid). Send resume stating earn
EDP SYSTEMS ANALYST — MBA,
should answer three questions: (1)
ings. Robert Half Personnel Agency, 80
age 34. Feasibility studies, conversions,
Federal Street, Boston, Massachusetts.
How much money will be needed
analysis, design, programming. $12,000.
(617) 542-5205.
for all investments, including the
Robert Half Personnel Agency, 80 Fed
long-lived promotions, in the sub
eral Street, Boston, Massachusetts. (617)
sequent budget period? (2) How
542-5205.
SYSTEMS MANAGER — Large Massa
much money will be available,
chusetts company seeks systems manager
DATA PROCESSING MANAGER —
with outstanding background and record
from what sources, and at what
Age 40. Heavy planning, organizing, di
of achievement. Salary to $25,000 (Fee
cost? (3) How should the avail
recting—computer operations, systems
Paid). Send resume stating earnings.
analysis. $20,000. Robert Half Personnel
able money be allocated among al
Robert Half Personnel
80 Fed
Agency, 80 Federal Street, Boston,
ternatives? The first of these prob
eral Street, Boston, Mass. (617) 542sachusetts. (617) 542-5205.
lems is a capital demand problem;
5205.
the second is a supply problem;
SYSTEMS ANALYST — BS, age 33.
Heavy experience EDP analysis; back
and the third is a rationing prob
SYSTEMS PROGRAMMER — We are
ground in programming IBM and Hon
lem.
recruiting for a world-wide corporation
eywell computers. Professional certificate
To answer the demand question,
based in N. Y. They are
in
in data processing. Earning $10,000.
one must be able to measure the
dividual with 1401 programming back
Robert Half Personnel Agencies, “Sys
ground. Knowledge of
360 pre
economic worth of the investment.
tems and Financial Specialists,” 295 Mad
ferred. Some travel required. $12,000
ison Avenue, New York City 10017.
That requires knowing the size of
(Our fees are paid
management).
(212) MU 3-6700.
the expenditure and how it is to
Robert Half Personnel Agencies, “Sys
be spent over time, the size and
SYSTEMS AND PROCEDURES — Age
tems and Financial Specialists,” 295 Mad
36. Accounting graduate. Manager of
time distribution of the cash in
ison Avenue, New York City 10017.
systems department. Background in pro
(212) MU 3-6700.
flows resulting from the investment,
gramming,
EDP,
statistics
and
costs.
and the cost of capital. For adver
Creation of information systems through
tising expenditures these data are
SYSTEMS ANALYST — We are re
research development procedures. Earn
not often available.
cruiting for a major listed corporation
ing $13,000+. Robert Half Personnel
Another demand problem is that
in the audio-visual industry seeking a
Agencies, Systems and Financial Spe
promotable type person who has
cialists,” 295 Madison Avenue, New
of interdependency of investment.
thorough knowledge of 1400 series
York City 10017. (212) MU 3-6700.
Advertising and personal selling
programming and some experience
are interdependent; so are produc
SYSTEMS MANAGER — Age 33. Mas
in general systems. $12,000. (Our fees
ters degree. Supervisory responsibility in
tion and promotion decisions.
are paid
management). Robert Half
data communications development and
The cost of capital for advertis
Personnel Agencies, Systems and Finan
installation.
$14,000. Robert Half
cial Specialists,” 295 Madison Avenue,
ing expenditures is not difficult to
Personnel Agencies, Systems and Finan
New York City 10017. (212) MU 3measure, although this analysis is
cial Specialists,” 295 Madison Avenue,
6700.
rarely performed as yet. The ration
New York City 10017. (212) MU 36700.
ing question requires comparison
DATA PROCESSING MANAGER —
of unlike objects, for example, the
We are recruiting for a listed industrial
HELP WANTED
purchase of new machinery versus
organization. They are looking for
a promotional campaign, and that
EDP SYSTEMS ANALYST — Large
shirt sleeve executive to be manager of
listed N.E. based company seeks bright
data processing. Heavy supervisory
calls for a common denominator
EDP systems analyst to work on varied
perience is required. Range to $30,000.
and better measurement tech
projects. IBM 360 on order. $12,000
(Our fees are paid by management)
niques.
(Fee Paid). Send resume stating earn
Robert Half Personnel Agencies, “Sys
Professor Tarpey is not advocat
ings. Robert Half Personnel Agency, 80
tems and Financial Specialists,” 295 Mad
Federal Street, Boston, Massachusetts.
ison Avenue, New York City 10017.
ing capital investment treatment
(617) 542-5205.
(212) MU 3-6700.
for long-term advertising expendi
tures, he emphasizes. “At this junc
ture it is merely an idea and not a
RATES: Help Wanted, Professional Opportunities and Miscellany 50¢ a word.
recommendation.” lot of research
Situations Wanted 30¢ a
Box number, when used, is two words. Classified adver
is required before the idea can be
tisements are payable in advance. Closing date, 20th of month preceding date of issue.
come a reality.
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THESE

NEW

STUDIES

CONSIDER - IN DEPTH - SPECIFIC

PROBLEMS OF

BUSINESS MANAGEMENT AND SHOW HOW YOU CAN HELP TO SOLVE THEM

MANAGEMENT SERVICES
TECHNICAL STUDIES
These studies offer accounting practitioners an opportunity to develop
—through self-teaching—greater competence in handling specific prob
lems which they may encounter in the course of management engage
ments. The material should also prove valuable to business executives
who are confronted with these problems within their own organizations.

Each study includes text materials followed by comprehensive dis
cussions of a number of actual cases. In each case, a business situation
is fully described and you are asked to consider how you would handle
such questions as quantitative analysis of the data . . approach to the
job . . fee estimates . . man-day requirements, etc. This is followed
a description of how the case was actually dealt with.
By comparing your own analysis, conclusions and recommendations
with those which were developed, you will increase your ability to
up a situation and come up with the best possible solutions to the par
ticular problems discussed.
SPECIAL POST BINDER

EACH STUDY

DISCOUNT

PRICE

TO

AICPA

EACH STUDY

TWO

NO. 1: COST ANALYSIS
DECISIONS

STUDIES

ARE

CURRENTLY

PRODUCT LINE

This introduction to pricing decisions deals with
cost behavior and prediction and examines some of
the problems that arise in determining a useful meas
ure of product costs.
demonstrates the major factors
to
considered and shows how analytical skills may
be applied to identify cost and profit relationships even
under obscure conditions.
The actual cases studied are those of a small manu
facturer, a leather products company, a vending com
pany, and an electrical contractor.

ADDITIONAL

STUDIES

MEMBERS

SPECIAL POST BINDER $2.50

AVAILABLE

NO. 2: COST ANALYSIS FOR PRICING AND
DISTRIBUTION POLICIES

This study describes and illustrates the various types
of analyses which may be required in the course of
advising management on pricing and distribution poli
cies. It discusses some of the theoretical concepts that
are applicable and demonstrates how these concepts
may be utilized in actual business situations.
The case studies are those of a manufacturer, a
utility equipment company, lithographer, an aircraft
service company, and an industrial heating equipment
company.

NOW

IN

PREPARATION

ANALYSIS FOR EXPANSION OR CONTRACTION OF
A BUSINESS

ANALYSIS
FINANCING EQUIPMENT
INVESTMENTS

ANALYSIS FOR PURCHASE OR SALE OF A
BUSINESS

MANAGING AN EDP FEASIBILITY
STUDY

Address Your

to Department MS-1

AMERICAN INSTITUTE OF CERTIFIED PUBLIC ACCOUNTANTS
NEW YORK, N.Y. 10019

666 FIFTH AVENUE

Please add 5% sales tax in New York City. Elsewhere in New
York State, add 2% state tax plus local tax if applicable.
FOR
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She can’t come to you tor the truth,
but you can reach her.
The truth can become a very precious
thing to a young mind in a closed country:
“Dear Friends,
I began listening to your broadcasts
when I was a small child.
Today I am 22.
And for most of what I know about the
world, I have to thank Radio Free Europe.”
The young woman who wrote that letter
lived in Communist-ruled Czechoslovakia.
Ten years ago, she thought the world
ended with that ugly barbed wire fence.
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Today she knows different. And what's
more important, she knows who built it.
There are 82 million people like her
living within the Iron Curtain countries
of Czechoslovakia, Rumania, Bulgaria,
Poland and Hungary. And more of them
listen to Radio Free Europe than ever
before.
The news, not
of their own coun
try, but of the outside world, is broadcast
without bias or distortion and in their own
language.
Radio Free Europe is on the air up

19 hours every day.
The one-time Communist monopoly of
information in Eastern Europe has been
broken.
The truth is getting through, helping
millions work toward their freedom.
And with that as a goal, a great many
people have a great many more reasons
to go on living.

Give to Radio Free Europe
BOX 1966, Mt. Vernon. N.Y.
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